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PREFACE 


In one sense this book is merely an introductory prelude to 
economics; for it has nothing to say of processes of change or 
conditions of disequilibrium. But over the field that it covers 
it aims at being thorough. Starting with very simple con- 
ditions and thereafter introducing successive complications, 
it builds up a picture of the way in which fundamental 
economic forces work themselves out. These forces are, of 
course, no less present in a moving than in a stationary 
world. The subject-matter of the book is thus not an unreal 
abstraction; it is a limited part or aspect of the real. The text 
contains no technical apparatus, but some of the issues'which 
are there discussed in ordinary language are worked out more 
fully with the help of algebraic analysis in Appendices. My 
best thanks are due to Mr. R. F. Kahn of King’s College, 
Cambridge, for reading the whole of a preliminary draft in 
manuscript and making a number of valuable criticisms; to 
Mr. D. Champernowne, also of King’s College, for help with 
parts of Appendix VII; and to Mr. N. J. leather of the London 
School of Economics, for revising all the Appendices. 


King’s College, 
Cambridge^ April 1935 


A. C. P. 
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CHAPTER I 


INTRODUCTORY 

§ 1. In the investigations of biologists into non-human life 
the standpoint taken is almost wholly objective. It is found 
that the newly hatched bee for the first ten days of its exist- 
ence devotes itself exclusively to caring for the young inside 
the hive, for the next ten to building, cleaning and guarding 
the hive itself, and for the remainder to collecting pollen and 
nectar from outside . 1 These things happen. The way that 
they happen is observed and described, and the various 
responses that are made to visual, odorous and chemical 
stimuli are set out. But nothing is said about the bee’s con- 
sciousness. Whether it enjoys collecting honey, whether it 
experiences a sense of duty well done when it drives away an 
intruder, we do not know, and, what is more to the present 
purpose, we need not know. The study of bees is behaviour- 
istic; it is concerned with what they do. It can be carried 
through successfully without any reference to thought or 
feeling, and without any need to inquire whether such a thing 
*as thought or feeling exists at all. It is open to us, if we 
so choose, to study human society on a like objective pjan. 
Certain price and cost situations are found to be associated 
with certain types of activity and certain distributions of the 
working population among different avocations. A complete 
description of everything that happens can be given without 
mention of the fact that human beings think and feel. We 
find chat, at a given set of prices, they spend more money 
on one thing than on another, and that, as the price system 
changes, the relative proportions of money spent on different 

1 Wells and Huxley, The Science of Life, p. 1712. 
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things change in a given way. We need ask nothing about 
their states of mind. Whether there are such things or not 
is immaterial; whether, if there are such things, they are 
causally effective or mere epi -phenomena of chemical or 
electrical reactions are questions outside the province of 
objective behaviouristic science. 

§ 2. There is no great difficulty in constructing a system 
of economics on this plan. But there is not, I think, much to 
be said for doing so. We know, as a matter of fact, that, 
among human beings, states of mind do exist and that con- 
duct is regulated in accordance with them. It may be, no 
doubt, that they are not the causes of what we do, but the 
joint effect, with what we do, of a hidden chemistry. But* 
however readily we may admit this possibility in our philo- 
sophic moments, we inevitably in ordinary life look upon 
states of mind as genuine causal factors. When we find motor 
cars being used instead of horses and carts, and are told that 
people, having learnt how to make motor cars, prefer them 
to horses and carts, we feel that the situation has been 
“explained”, not indeed completely, but, nevertheless, in a 
much more satisfactory way than would have been possible 
if all mention of human consciousness had been held taboo. 
As Seignobos has well said: “Material objects are never more 
than the occasion or condition of economic facts, the true 
economic facts are the ideas of men in relation to these 
objects”. 1 In this book, therefore, the discussion will not be 
objective in the rigid sense of the preceding section. The 
economic cosmos will rather be regarded as an outflowing 
of the human spirit; as something that we build, at least in 
part, by conscious process, and that is understood only when 
it has been related to that process. 

§ 3. Granted then that states of mind may properly come 
into our story, with what body should they come? In modern 
physics it is the rule to extrude from the citadel of science 
everything that is not in principle capable of measurement 
by instruments. If this rule is to be followed in economics, 
desires and aversions as such must not be invoked. As Ter- 
tullian said of the demons that possess certain unfortunates 

1 La mdthode historique appliquee aux sciences sociales, p. 13. 
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among mankind, “Invisible and intangible, these spirits are 
not visible in the act; it is in their effects that they are 
frequently observed”. The effects of desires and aversions 
are schemes of preference and indifference. The quantity 
of X that a particular man would be just willing, in given 
circumstances, t,o surrender in exchange for a given quantity 
of Y is, in principle, capable of being observed and measured. 
On the physical analogy it is by these schemes of preference 
and indifference that, in our studies, states of mind must be 
represented. We should not attempt to go behind them to the 
desires and aversions out of which, as introspection tells us, 
the$e schemes spring. There is an aesthetic satisfaction in 
this austerity. Desires and aversions in their own persons 
cannot be worked into the body of our analysis unless they 
are treated as quantities. Since they are wholly subjective, 
it is inconceivable that an instrument can ever be designed 
that will measure them themselves, as distinct from their 
effects. Consequently, experimental warrant for treating 
them as quantities is, in the nature of things, unattainable. 
Nevertheless, I am loath to let them go. Nor, as I understand 
the matter, is there any logical compulsion on me to do so. 
It is true that, if we start from scales of preference, we cannot 
draw inferences about the absolute intensities of desires and 
aversions; only about the ratio of these intensities at the 
margin. But, if we start with desire attitudes and aversion 
attitudes, we can infer, without any ambiguity, associated 
scales of preference. It is open to us, therefore, if we choose, 
to start there. In the first part of my analysis, chiefly in 
Chapters VIII. -X., when the issue arises, I do choose to do 
this. No difference is made to the substance of the argument 
by this decision. Anyone who wishes to do so can easily 
translate what is said into the language of objective prefer- 
ence scales. 1 With this understanding he may not be un- 
willing to allow me to follow English and French tradition. 

§ 4. In the spirit of this tradition Cournot describes the 
urge behind economic action thus: “We shall invoke but a 
single axiom, or, if you prefer, make but a single hypothesis, 

1 Cf. Hicks, “The Theory of Value Reconsidered”, Economica , February 
1934. 
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i.e. that every one seeks to derive the greatest possible value 
from his goods and labours”. 1 Again in like manner Edge- 
worth writes: “Economics investigates the arrangements 
between agents each tending to his own maximum utility”. 2 
It is tempting to translate these descriptions of the funda- 
mental economic urge by saying simply that # <t consists in an 
effort on the part of every agent to maximise his satisfaction. 
This language, however, tacitly assumes that desires and 
aversions depend upon and are proportionate to the satis- 
faction or dissatisfaction anticipated from the presence of 
the desired or repelled object. There is no call here to make 
that assumption. We may say for brevity that the active 
principle in building the economic cosmos is an urge on the 
part of every agent to “maximise his satisfaction”; but we 
must define maximising his satisfaction to mean so acting 
that a more keen desire is always followed in preference to 
a less keen one, and that, when a desire can only be satisfied 
at the expense of undergoing an aversion, it will be followed 
or not according as it or the aversion is the keener. The 
task of positive economics, as distinguished from welfare 
economics, is to display the structure and working of the eco- 
nomic cosmos as an outgrowth of that principle. This volume 
is an essay in positive economics. 

§ 5. As the title implies, its scope within that field is 
narrowly limited. The actual economic world, as everybody 
knows, is always undergoing highly complex forms of move- 
ment. It is distinguished by two dominant characteristics. 
On the one hand, the fundamental governing conditions, the 
number of the people, their age distribution, their tastes, their 
stock of equipment, and, last but not least, their endowment 
of scientific and technical knowledge are constantly changing. 
On the other hand, the adjustments that are made to these 
changes accomplish themselves, not by an instantaneous 
process, but gradually; for knowledge percolates slowly, and, 
having percolated, only slowly overcomes the inertia of habit. 
Consequently, the state of things that tends to be established 

1 Theory of Wealth , Bacon’s translation, p. 44. 

2 Mathematical Psychics , p. 6. Cf. Moore, “Paradoxes of Competition”, 
Quarterly Journal of Economics, 1906, p. 313. 
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is different at one time from what it is at another, and the 
state that is actually established at any time diverges in 
varying degrees from the state which at that time tends to be 
established. From these complexities there emerge move- 
ments of long period trend, movements of cyclical oscillation 
and movements associated with the procession of the seasons 
within the year. A full discussion of positive economics 
would, of course, seek to comprehend the functioning of the 
maximum principle in this ever-changing concrete actuality. 
But the problem is too complex for direct frontal attack. “In 
all negotiations of difficulty”, Bacon wrote, “a man may not 
look to sow and reap at once, but must prepare business and 
So ripen it by degrees.” In this spirit economists have devised 
and made use of the fiction of a stationary state. Nobody 
pretends that the study of this artificially simplified model 
is of value for its own sake. But, as an introductory stage 
towards understanding real conditions, it has an important 
part to play. For in our imagined stationary state, no less than 
in the actual world, the maximum principle is at work; and 
the very fact that here the environing conditions are moder- 
ately simple enables us to grasp its significance with sureness 
and precision. It is true, as Marshall has pointed out, that 
“nearly all the distinctive features of a stationary state may 
be exhibited in a place where population and wealth are both 
growing, provided they are growing at about the same rate, 
and there is no scarcity of land: and provided also the methods 
of production and the conditions of trade change very little; 
and above all where the character of man himself is a con- 
stant quantity”. 1 But, since this conception stands but little 
nearer to reality, while it is less easy to handle, than tha^ of 
a stationary state proper, the simpler model may reasonably 
be preferred. This is my excuse, if excuse be needed, for 
publishing a book of this character. 

§ 6. It will have been noticed that in the title stationary 
states, not ‘a stationary state, are spoken of. This is to in- 
dicate that we shall not be concerned merely with the formal 
conditions that are implicit in the fact of stationariness, but 
that the differences, which are associated with different sets 
1 Principles, p. 368. Cf. post, Appendix I. 

B 
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of governing conditions, are also brought into account. Thus, 
if we imagine ourselves starting from one stationary state, 
into which some new element is introduced, a comparison 
between this stationary state and the new stationary state, 
that would eventually result if and when full adjustment 
had been made to the change, falls within our purview. But 
all processes of transition, everything that is roughly in- 
cluded under the term short-period problems, are excluded. 
This, as will appear in the sequel, dispenses us from anything 
beyond a very summary treatment of monetary problems; 
for, in abstracting from processes of change, we have quitted 
the terrain on which money offers difficulties to analysis. 

§ 7. The scheme of the book is as follows. In Chapters II. 
to IV. the general character of a stationary state is dis- 
cussed, and a distinction is drawn between the thorough- 
going form and modified forms of it. It is decided to con- 
centrate attention upon the thorough - going form. After 
treating in Chapters V. to VII. of some preliminary matters, 
I proceed in the next three chapters to study a Robinson 
Crusoe economy containing one man but many commodities. 
In the first two of these chapters Robinson is supposed to 
work without the aid of accumulated capital. In the last of 
them capital and the rate of interest are brought into account. 
In Chapters XII. and XIII. transition is made from a Crusoe 
economy to one that embodies exchange and co-operation 
in production: and this is followed in Chapter XIV. by a 
brief account of the part played by money in such an eco- 
nomy. After a chapter on the definition and implications 
of markets, I begin, in Chapter XVI. an analysis of some 
important problems of exchange in a model made simple by 
( the assumption that exchange is not accompanied by co- 
operation in production. In Chapters XVI. to XIX. the 
conditions and implications of competition and various sorts 
of monopoly are reviewed; and in Chapters XX. and XXI. 
the conditions of equilibrium in a stationary state and the 
difference between two stationary states in an exchange eco- 
nomy of the simple kind so far assumed are studied. After 
this the argument passes to a third model, in which co- 
operation in production is brought into account; but this 
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time it is supposed that there is only a single kind of finished 
commodity. Chapters XXII. to XXXIV. examine this 
model at length on the assumption that costs of transport 
between different places are nil, while Chapter XXXV. 
sets out the consequences of removing that assumption. In 
my fourth and linal model the characteristics of the last two 
are combined; that is to say, there is both exchange among 
commodities and services and co-operation in production. 
In the preceding discussion much of what is relevant here has, 
of course, already been said. But in the more complex model 
there are also important features which were not, present in 
either of the two previous ones. These are studied in Chapters 
XXXVI. to XL1V. on the assumption that costs of trans- 
port for factors of production, but not, so far as the last 
three of them are concerned, for commodities, are nil. In this 
discussion complications due to monopoly play a considerable 
part. In a many-commodity community the removal of the 
assumption about nil costs of transport for factors of pro- 
duction entails larger consequences than it does in a one- 
commodity community. Chapter XLVI. is devoted to these 
consequences; and Chapter XLVII. to some implications of 
State action. This completes our study of the thorough- 
going stationary state. In the final chapter a tracing is 
attempted of the intellectual journey that must be made 
from stationary states to arrive at actual life. Then follow 
fourteen appendices, in which portions of the subject-matter, 
that have been discussed in general terms in the text, are 
treated more precisely with the help of algebraic analysis. 



CHAPTER II 

THREE DEGREES OF STATIONARY STATES 

r 

§ 1. In every form of economic stationary state, even the 
least rigorous, the number, the age distribution, the sex dis- 
tribution and the quality of the units that make up the 
population, the total amount of work that they do, and the 
total stock of capital equipment (as measured in the amount 
Df work and waiting that goes to make it) must all be con- 
ceived as constant. Of course stationariness in this sense does 
not mean frozen fixity; individual drops composing the water- 
fall are continually in movement, though the waterfall itself 
remains. Wear and tear takes place, but it is always exactly 
offset by replacement. Moreover, the rates of wear and tear 
and replacement are constant; there are no jumps involving 
variations in the aggregate of work done by industries that 
make capital goods. These general conditions are, however, 
satisfied by three different arrangements, all of which may 
claim in a sense to be stationary states. First, the system of 
industry as a whole may be stationary, while the several 
industries that compose it are in movement. Secondly, every 
separate industry may be stationary, while the individual 
firms in it are in movement. Thirdly, individual firms, as well 
as individual industries, may be stationary. The character- 
istics of these three sorts of stationary state must be briefly 
described. 

§ 2. In the least rigorous form, where only the system of 
industry in the aggregate is stationary, tastes may change 
in a compensating manner, now one thing becoming fashion- 
able, now another; and technique may change, improvements 
in the method of manufacturing one thing being balanced 

8 
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from time to time against disimprovements in the methods 
of making another. Thus it is not necessary that the distribu- 
tion of the working population among different occupations 
shall be constant: nor yet that the quantity of capital instru- 
ments present ^n each occupation shall be constant. Shifts 
from one industry to another, from a factory for making 
cotton goods to a factory of equal real cost for making silk 
goods, and so on, are permitted. Replacements of men and 
machines need not be equal to displacements in particular 
occupations, though they must be equal to them oij the whole. 

§ 3. Provided that shifts in taste and technique.take place 
with less than a certain critical speed, there need not, in a 
State of this kind, be any movement of persons or things from 
any one place or occupation to any other. The whole of the 
adjustment that is needed may — in theory — be accomplished 
through the replacement of men who die and machines that 
wear out in one occupation by new men and new machines 
entering other occupations. But, if comparative tastes and 
comparative technical efficiency in respect of different com- 
modities vary too rapidly to allow of this, there must always 
be “excess capacity” of labour and equipment in some in- 
dustries and deficiency of capacity in others. Thus suppose 
that the “season” occurs at one time of year in one part of 
the world and at another time in another part. Hotels not 
being capable of movement, there must always be, over the 
hotels of the two parts together, some excess rooms. In like 
manner some sorts of labour trained to meet summer needs 
cannot be transformed into sorts adapted to winter needs: 
and conversely. In general, rates of pay for agents, or factors, 
of production will be larger at any time in the industries that 
are then expanding than in those that are then contracting 
The difference between the two sets of rates is at once 
the agency through which adjustment tends to be brought 
about and the evidence that this tendency is not completely 
actualised. 

§ 4. In the second form of stationary state described in § 1 
not merely the system of all industries, but each several 
industry, looked at as a whole, is stationary. This type of 
stationariness will be familiar to all readers of Marshall’s 
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Principles. Just as in an unchanging group of persons indi- 
vidual men and women are born, come to maturity, grow 
old and die, so also in an industry that is stationary in this 
sense do the individual businesses that make it up. It is the 
unchanging forest; they are the trees that individually pass 
away. In every industry in a stationary state in this sense 
there is a certain constant price, which is required, other 
things being equal, to maintain any given aggregate annual 
flow of output. But, when this price rules and the aggregate 
annual flojv is constant, some individual firms are “rising 
and increasing their output, others falling and diminishing 
theirs”. 1 Thus the given price does not imply such and such 
a constant rate of output for each firm; a lower price would 
not imply a smaller rate of output for each, nor a higher price 
a larger one. Rather, a lower price would operate on the rate 
of aggregate flow by rendering the growth of the rising firms 
less rapid and the decay of the falling firms more rapid. At 
whatever level the price of the product stands, these rising 
and falling firms are not individually in equilibrium. But the 
industry as a whole is in equilibrium. It is behaving exactly 
as it would do if each individual firm were stationary, pro- 
ducing the amount that it is producing and under no stimulus 
either to expand or to contract; or alternatively, if the whole 
industry were divided up into a number of firms equal to the 
actual number and each producing the average output of 
all existing firms. 

§ 5. There remains the third form of stationary state. In 
it not merely the system of industry and every individual 
industry stand constant, but also every individual business 
unit. This form contains all the attributes of the other two 
with a further attribute added. I shall speak of it as the 
thorough-going stationary state, and shall in this book focus 
attention on it. It will be found that a study of this simple 
and highly artificial model enables us to disentangle a number 
of complex interrelations that are fundamental in the real 
world. 

1 Marshall, Principles of Economics, p. 343. 



CHAPTER III 

A THOROUGH-GOING STATIONARY STATE IN RELATION 
TO STATIONARY CONDITIONS 

§ 1. It is commonly assumed without discussion that, if in 
an economic community all the relevant governing con- 
ditions, people’s attitude towards work and various sorts 
of commodities, their attitude to future satisfactions, the 
historical situation, the state of industrial technique and so 
on, are constant, the interplay of these conditions is bound 
ultimately to generate a stationary state. A long period, it 
is agreed, may elapse before this state is attained, but, so 
long as it is not attained, there is a disequilibrium, which the 
maximising principle is continually striving to remove, and 
eventually must succeed in, removing. The state finally 
attained may be one of nil action — an airless and waterless 
planet, in which no economic processes are taking place. 
But this, it is recognised, is still a form of a thorough-going 
stationary state. With stationary governing conditions, the 
common view is, some thorough -going stationary state — 
whether a nil state or some other state — must ultimately 
emerge. The purpose of the present chapter is to inquire how 
far this view is warranted. * 

§ 2. If the stocks of all factors of production were physic- 
ally capable of indefinite enlargement, we might imagine them 
all expanding in equal proportions and the output of real 
income that results from them expanding in the same pro- 
portion. There would be nothing to prevent the demand 
prices for them in terms of product from remaining higher 
than the prices required to maintain the existing stocks, 
however large those stocks became. More generally, we can 

ii 
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imagine a situation in which the demand curves for stocks 
of the several factors of production stand above the supply 
curves, or as I shall prefer presently to say, the maintenance 
curves for them throughout their length. Demand and main- 
tenance curves may not approach one another at all, or they 
may approach asymptotically without ever 'intersecting. In 
this situation stationary governing conditions would give 
rise to an eternally expanding economic universe, and not, 
even in the longest of long runs, to a stationary state. 
In actual life, however, an important factor of production, 
namely, lajid, or, more strictly, the natural resources which, 
for economists, the word land signifies, is limited in quantity. 
Though the stock of it in use may go on expanding for a long 
time, it cannot, in view of this limitation, do so indefinitely. 
This rules out the situation described above. If there is only 
one other factor besides land, this is obvious. The limitation 
of the stock of land entails the ultimate appearance, in 
respect of this factor, of diminishing returns; and so of equi- 
librium. If there are several other factors besides land, the 
situation is slightly more complex. A little reflection shows, 
however, that diminishing returns must emerge in respect 
of at least one of the other factors. Hence ultimately the 
stock of this factor must come into equilibrium and cease 
to expand. Thereupon diminishing returns, if they have not 
done so already, must emerge in respect of one at least of the 
remaining factors; and the stock of it too must eventually be- 
come fixed. This process will be repeated with all the factors, 
till ultimately the stocks of all of them have ceased to grow. 
In actual life, therefore, stationary governing conditions are 
not* compatible with an eternally expanding economic uni- 
verse. We may conclude that there necessarily exists some 
state, which, if it were attained, would be in equilibrium and 
stationary. 

§ 3. It does not follow, however, that the equilibrium, which 
is thus attainable in thought, will be actually attained in fact, 
or even that closer and closer approximation to it will continu- 
ally be made. The distinction, which physicists draw, between 
reversible and irreversible processes throws light on this 
matter. ‘‘Reversible processes include gravitation, mechani- 
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cal and electrical oscillations, sound waves and electro- 
magnetic waves. Irreversible processes are found in the con- 
duction of heat and electricity, radiation and all chemical 
reactions, in so far as their velocity is ascertainable.” 1 The 
former sort of^process is illustrated by an arrangement in 
which, in a U tube, a heavy liquid is set higher in one branch 
than in the other. When the higher standing liquid has fallen 
• ~ that its level in both tubes is the same, it “does not come to 
rest, but moves beyond the equilibrium point on account of 
its inertia. ... If loss of kinetic energy at the air surfaces and 
that due to friction at the walls of the tube could* be elimin- 
ated, the liquid would oscillate upwards and downwards 
indefinitely over and under its position of equilibrium. Such 
a process is called reversible. Now in the case of heat the 
condition is quite other. The smaller the difference of tem- 
perature between the hot iron and the water, the slower is 
the transmission of heat from the one to the other. This 
means that there is always some difference of temperature, 
no matter how much time is allowed to elapse. There is no 
oscillation of heat, therefore, between the two bodies. The 
flow is always in one direction, and, therefore, represents 
an irreversible process.” 2 This distinction is ordinarily not 
appreciated by laymen because, in the more familiar macro- 
scopic problems of physics, friction is always present, so that 
the oscillating pendulum in fact does come to rest. But for 
my purpose it is very important. 3 

§ 4. Let us consider first the productive activity of factors 
of production when the stocks of all of them in existence are 
given and the governing conditions of demand and technique 
are stationary. Plainly there is a certain scale of activity 
and output which represents equilibrium. But suppose that, 
by some accident, in a particular year this equilibrium posi- 
tion is not attained, but the producers of some commodity 
are making more of it than in the ruling conditions of demand 

1 Max Planck, Where is Science Going? p. 189. a Ibid. 

3 The reader will understand that reversible and irreversible are technical 
terms of physics. It is not suggested that economic states, in which processes 
that are reversible, in the sense that a supply curve, drawn in one way for a 

forward movement, may have to be redrawn for a subsequent backward 
one, are necessarily states of oscillation. 
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is profitable. The price will then stand below the equilibrium 
price, and next year they will produce less. If economic pro- 
cesses were analogous to the irreversible processes of physics, 
they would reduce their output continually until the equi- 
librium amount was attained. But experience shows that in 
fact economic processes are not of this kind. Output next 
year will be cut below the equilibrium amount, and price will 
rise above the equilibrium price. Economists almost invari- 
ably assume without argument that there is present some- 
thing analpgous to physical friction, which will make the 
swings baokward and forward round the equilibrium position 
gradually dwindle to nothing. But is this assumption war- 
ranted? Friction in macroscopic physics is a fact of experi- 
ence. Whether anything analogous is at work to stop the 
movement of the economic pendulum cannot be decided 
a priori. It is a question of how people in fact behave. If they 
start one year by producing 10 per cent above the equilibrium 
amount, so far as a priori considerations go, the cut in pro- 
duction which disappointment causes may equally well carry 
their output next year more or less than that distance below 
the equilibrium amount. The swings of the economic pendulum 
are as likely to grow in amplitude as to diminish. What actu- 
ally happens can only be ascertained by a study of the facts. 
Far too little work has been done on this subject to warrant 
dogmatism. The regular recurrence of the familiar 21 -month 
pig-cycle necessarily raises doubts. The fact that an equi- 
librium position is attainable , which, if attained, would satisfy 
all parties, may ensure that that position will in fact be 
attained. On the other hand, there may come about a per- 
petual oscillation backwards and forwards round that posi- 
tion. 

§ 5. The adjustment of the size of the stocks of funda- 
mental factors of production to given governing conditions is 
much more akin to the irreversible processes of physics than 
the adjustment of the activity of existing stocks. For the 
total stocks of capital equipment and of labour are always 
large relatively to any possible annual increment; and, when 
disequilibrium exists, the process of adjustment is accom- 
plished through the creation of a series of increments (or 
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decrements), the inducement to which becomes smaller and 
smaller the more nearly adjustment is attained. Thus, the 
conditions of demand being constant, it would seem that 
the stocks of the factors will approach towards and ulti- 
mately attain t^ieir equilibrium amounts, with no tendency 
to oscillate round these amounts. If increments (or decre- 
ments) emerged immediately after action had been taken 
to bring them about, this conclusion might be accepted with 
considerable confidence. But with capital there is some, 
and with labour there is a very long, interval between the 
creative act and the emergence of what it has created. If, 
for example, the stock of labour is too low to fit the rate of 
wages, and adjustment is approached by a raised birth-rate, 
the stock of labour will not be affected at all for some fifteen 
years. 1 For that period the stimulus to expansion will operate 
with a constant intensity. Thirty years from the initial date 
its full consequence is manifested. It may then be found that 
the stock has been increased beyond what adjustment re- 
quires. Oscillation about the equilibrium situation may be set 
up, instead of that situation being actually attained. Should 
this be so, stationary conditions will have failed to evoke a 
stationary state even in respect of stocks of factors of pro- 
duction. 

§ 6. These considerations are of some practical, as well as 
theoretical, interest. Here, however, they will not be con- 
sidered further. In the model to be studied it is postulated, 
as it were by fiat, that these oscillations do not occur. For 
that model constancy of all the relevant forces necessitates 
the establishment of a thorough-going stationary state. 

1 Cf. post y Chapter XXXI. 



CHAPTER IV 

THE CONDITIONS OF POSSIBILITY OF A THOROUGH- 
GOING STATIONARY STATE 

§ 1 . At first sight it might be supposed that, so far as a priori 
considerations go, a stationary state might have any struc- 
ture whatever; that to any actual state a freezing process 
could — in theory — be applied, in such wise that it would be 
burned into a stationary state and held so permanently. This 
is not so. A state cannot be frozen into stationariness unless 
at the time the freezing takes place it has a certain definite 
structure. The reason is that a stationary state must be 
stationary, not in one respect only, but in all respects; while 
it is only with certain structures that the several required 
kinds of stationariness are compatible with one another. 
This consideration has its most obvious application to popula- 
tion and to capital equipment. These two will be considered 
briefly in turn. 

§ 2. In order to ensure stationariness it is clearly not 
enough that the birth-rate and the general death-rate shall 
be equal. This gives constancy of numbers, but it need not 
gitfe constancy in age-distribution: and, if the age-distribu- 
tion of a population varies, this will, in general, entail change 
both in its power as an instrument of production and in the 
direction of its choice among different objects of consump- 
tion. For example, a population with a large proportion of 
children and old persons is less productive than one that 
consists mainly of persons of working age: and, of course, 
children need different sorts of commodities from people in 
middle or later life. A stationary state, therefore, requires, 
not merely constancy in the total number of the population, 

16 
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but also constancy of the numbers in every age group. This 
entails much more than mere equality of birth-rate and 
general death-rate. It entails also that the proportion of 
deaths in each age group is always such as to bring down by 
the next year the number of those who were living in any age 
group in the yeat before to the number who were then living 
in the next higher age group. But the death-rate of each 
group depends on conditions which must, for our purpose, be 
presumed to hold constant: otherwise the state is not station- 
ary. It follows that the structure of the population in respect 
of age distribution must be such that the number a't each age 
(n) exceeds the number at each age (n + 1) in a definite pro- 
portion, i.e. by the proportion of those at age n that are due 
to die in a year. Unless a population is initially of this 
structure, it cannot be frozen into stationariness. A popula- 
tion will necessarily be of this structure provided that, at 
the time when freezing is attempted, the birth-rate and the 
death-rate at every age have already remained constant for 
a period as long as the life of the oldest living person, but 
not otherwise. Even if it is not of this structure, it is still 
possible, of course, for it to be held henceforward for ever of a 
constant structure: but only on condition that the death-rates 
in the different age groups change from year to year: and a 
situation in which this happens cannot be called stationary. 

§ 3. Analogous considerations hold for capital equipment. 
In a stationary state both the stock of equipment and the 
annual rate of consumption must be constant. This implies 
that the rate at which equipment wears out and has to be 
replaced is constant. For, if this condition is not satisfied, 
the stock of equipment can only be held stationary by varying 
amounts of income being withdrawn from consumption to 
meet depreciation in different years. Now, in order that the 
rate at which capital equipment wears out may be constant, 
the stock of it must be constituted in a sjDCcific manner. If 
there is only one sort of equipment, say, machines of a given 
kind, whose ages vary from n years to 1 year, the number of 
any one age must be the same as the number of any other age. 
It is impossible to freeze a state into stationariness at any 
stage during a period when either equipment is in process of 

c 
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expanding or in process of contracting: for that implies that 
there are more young machines than old machines, or vice 
versa. Before freezing into stationariness can happen the age 
distribution of machines must already have been so adjusted 
that the numbers at each age are equal. If there are several 
different sorts of equipment, stationariness can obviously 
be introduced in a situation where initially there are the 
same number of units at each age for each sort of equipment, 
even though the highest age is different for different sorts of 
equipment. It can also be introduced, even though this con- 
dition is not satisfied, provided that one sort of inequality of 
age distribution among the units of one kind of equipment is 
compensated by a different sort among the units of another 
kind. 1 

§ 4. These matters have not much significance for the main 
purpose of our inquiry, and will not be developed further. 
Some reference to them, however, seemed, in the interest of 
logical coherence, to be needed. A more important require- 
ment for the structure of a stationary state has to do with 
the size — we have here considered only the age-distribution 
— of the capital stock contained in it. This will be studied in 
Chapter X. 

1 Let the values of the total stock of equipment A, B, C ... be v a , v b 
and the proportion falling for renewal in a given year p a , p b ... It is then 
necessary that p a v a +p b v h + . . . shall be the same every year With v a , v b 
... all constant, this condition is obviously satisfied if p a , p b . . . are all 
constant. But it can also be satisfied even though p a , p b are variable, pro- 
vided that their respective variations compensate one another. 
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REAL INCOME AND FACTORS OF PRODUCTION 
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§ 1. In a stationary state factors of production are stocks, 
unchanging in amount, out of which emerges a continuing 
flow, also unchanging in amount, of real income. This in turn 
is distributed in unchanging proportions among the owners 
of the several factors. The amounts of the stocks, the rate of 
the flow, its detailed structure and the manner of its dis- 
tribution are the dominant objective facts about which 
inquiry must centre. It is desirable, therefore, to provide 
ourselves with relevant descriptions or definitions, and so 
to delimit, at least in a rough way, the range of our investiga- 
tion. 

§ 2. Marshall, as is well known, defines the subject matter 
of economics as “those branches of conduct in which the 
strength of the motives chiefly concerned can be measured 
by a money price”. 1 This statement needs, of course, to be 
properly interpreted. In different stages of economic develop- 
ment money plays, sometimes a larger, sometimes a smaller 
part. In a barter community it would play no part at all. 
Hence, if we were to follow Marshall literally, we should have 
to conclude that in such a community there would be no 
problems that could properly be called economic. Obviously 
he cannot have intended that. The difficulty is avoided if we 
say that economics has to do with those branches of conduct, 
or aspects of social life, in which under present conditions the 
strength of the motives chiefly concerned can be measured 
by a money price. Thus modified, Marshall’s statement en- 
ables us to construct an inventory of those aspects of social 

1 Principles, p. 33. 
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life which at any stage of economic development belong to 
economic science. The inventory is not, of course, precise. 
There are a number of items on the margin between inclusion 
and exclusion. But this is inevitable. For Nature, here as 
elsewhere, has not drawn rigid lines. Accepting this general 
method of approach, we have to define real income in a 
manner accordant with it. This entails two steps; first, en- 
visaging clearly the real incomings of goods and services of 
all sorts, regardless of whether or not they are connected 
with a money measure; and secondly, cutting out those that 
are not so connected. 

§ 3. The first of these steps must be taken carefully. For 
it is easy to fall into confusion. Thus the real incomings of 
any period are often thought of as consisting of so many 
material things of various kinds plus such and such immaterial 
services. The material “things” contained in the income are, 
in this popular view, definite physical entities, which are first 
produced and then destroyed by use. But, of course, in fact, 
this is not so. The things that belong to real income, in their 
aspect as pieces of matter, are neither produced nor destroyed. 
For the broad purposes of everyday life nothing can be added 
to and nothing removed from the matter of the universe. 
Production is, in truth, a rearrangement of matter, and con- 
sumption a second rearrangement. The stuff of wheat after 
it has been consumed is, qua matter, precisely the same in 
amount as it was before. But it is matter in a form less well 
adapted to serve mankind. The “goods”, which, at the end 
of the preceding section, we associated with services, are, in 
short, themselves nothing but services embodied in certain 
movements of juxtaposition or of severance, that have been 
given to particular pieces of matter. When we speak of them 
as physical entities, so much bread, boots, beer and so on, 
we are accurate enough for practical purposes, but we are 
not precisely accurate. 

§ 4. There is also need for care in another respect. It is 
customary to speak of real incomings as accruing to people 
over some period of time. During this period services or goods, 
that have been produced in the earlier part of the period, may, 
before the end, have become embodied in other goods. When 
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this happens we must not count them twice over. If they are 
entered in our inventory in their original form, they must 
not also be entered in their embodied form: and conversely. 
Thus, when a loaf has been counted, and so the services of 
the baker embodied in it, those services must not be counted 
also as baker’s services; nor must the fodder crops that are 
used for feeding pigs be reckoned in as well as the hog pro- 
ducts, into which, in the same income period, they are con- 
verted. Following this line of thought further, we shall have 
to exclude such tools and machines as have been made in our 
period and used up in manufacturing finished goods: for the 
tools have, in effect, become embodied in these goods just as 
fully as, say, the coal that entered into their manufacture. 

§ 5. This consideration leads up to a difficulty, which, 
when it is a question of defining real income in the shifting 
world of actual life, is very serious. It is necessary to dis- 
entangle the real incomings of any period from that part of 
the output of the period which merely serves to maintain 
the stock of capital intact by making good depreciation. But 
precisely to interpret the concept “maintaining capital intact” 
is not easy. It is not merely that, when some sorts of capital 
are diminished at the same time that others are increased, 
a balance has somehow to be struck. There are complicated 
questions about obsolescence due to changes of taste and 
new inventions. When, at the end of a war, the capital value 
of munition-making establishments collapses, what, if any- 
thing, is to be set off against this ill reckoning up real in- 
comings? Again, if an earthquake were to destroy half 
London, would the real incomings of the year in which this 
happened be depleted by the amount of the damage done? 
And, if this damage is to be treated as a capital loss, what 
of damage done by more ordinary types of accident? It is 
not impossible to answer questions of this kind in a fairly 
satisfactory way with the help of certain conventions 1 For 
our present purpose, however, there is no need to attempt 
this. For in a stationary state the maintenance intact of 
capital — as of other agents of production — means simply its 
conservation in physically identical form. There are no new 

1 Comparo The Economics of Welfare, Part I. chap. iv. 
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inventions and no changes of taste to cause obsolescence; no 
act of God or of the King’s enemies to cause “abnormal” 
physical damage to capital. To maintain capital intact is 
simply to replace tools, plant and so on as they are worn 
out through use and through any decay th^it lapse of time 
associated with use may bring. 1 The part of gross output 
which is required for this and is, therefore, excluded from 
“real incomings” is thus definite and unambiguous. 

§ 6. The reader will have observed that in the last section 
it is only to depreciation of capital that reference has been 
made. But natural resources— the stores of coal, minerals, 
oil and so on that Nature has laid up — are also liable to be 
depleted, which is equivalent to depreciation, by the processes 
that yield real income. Plainly here, too, some part of the 
gross output that comes into being is not real incomings. In 
so far as this is so our state is not in the strictest sense 
stationary; for, whatever we do, we cannot make good the 
“wear and tear” that is in this way inflicted on Nature’s 
stores. Our concept, however, is not damaged seriously pro- 
vided that we set aside in thought an amount of gross output 
adequate to provide some form of man-made capital equi- 
valent in “value” to this wear and tear. In strict logic, it 
might seem, yet another slice of gross output should be set 
aside as the cost of rearing and training the new labour power 
that in every year or month is needed to replace the men who 
retire or die. If this were done, a considerable section of the 
goods that enter into ordinary consumption would have to 
be excluded from real incomings. Indeed, if the matter were 
pressed to the last analysis and food regarded as a mere means 
of restoring exhausted energies, far and away the greater 
part of gross output would be absorbed in this way , and real 
incomings would stand a tiny remnant. There can be no ques- 
tion here of a definition along these lines. The whole of what 

1 In fluctuating conditions it is desirable for some purposes to distinguish 
between the part of depreciation that results from use and the part that 
results from lapse of tune, whether capital instruments are m use or are lying 
idle. But m a thorough -going stationary state there is no point m this. The 
instruments are always m use — for the ruling length of working day — 
and from our point of view both sorts of depreciation are the result of use, 
because, if it were not for use, the instruments would not exist and, there- 
fore, could not decay. 
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human beings consume, whatever its relation to the main- 
tenance of their energy or their numbers, belongs to real 
incomings. No allowance corresponding to that for making 
good wear and tear of capital or stored natural resources is 
permissible here. Real incomings are equal to gross output 
minus those two allowances, but minus those two only. 

§ 7. The second step referred to in § 2 remains to be taken. 
To fit in with Marshall’s use, we cut out from real income 
such part of this flow of real incomings as is provided in a 
non-commercial way — services rendered freely to one another 
by relatives and friends and services rendered to tKeir owners 
by the durable consumers’ goods that they possess and use 
— save only dwelling-houses. These last are included with 
the purpose of making real income correspond with income 
returnable for taxation, as understood by the Income Tax 
Commissioners. Plainly, paradoxes are involved in this. 
There is no distinction in logic between the services which 
a man obtains from a house that he owns and uses and those 
which he obtains from a motor car, or even a suit of clothes, 
that he owns and uses: and in neither case is the nature of 
the services rendered different when durable consumers’ 
goods are retained in the owners’ hands from what they are 
when these goods are hired out. In like manner it is para- 
doxical to make the sum of real incomes smaller if a man 
is married to his housekeeper than if he is paying her wages, 
or, if a woman, instead of cleaning a factory, is working 
equally hard and with the same efficiency in cleaning her 
own house. These paradoxes, however, so long as their exist- 
ence is clearly recognised, need not lead to confusion in 
analysis; and it is a gain to have real income so demarcated 
that a measuring-rod in the form of money can be used in the 
study of it. 

§ 8. Let us turn to factors of production. This term is a 
short phrase for factors of production of income. It is neces- 
sary, therefore, for coherence, that, when the definition of 
real income has been decided upon, the definitions of factors 
of production shall be made consistent with it. We have 
decided to confine the term real income to those “goods and 
services” that are normally bought with money, the only 
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important thing not so bought that is included being the 
services rendered by “houses and lands” that are occupied 
by their owners. Hence from factors of production are ex- 
cluded objects of whatever kind, the services yielded by which 
do not fall into this more or less arbitrarily# delimited cate- 
gory. It follows that some substantial elements of wealth — 
stocks of useful things — are not factors of production. Thus 
consumers’ goods in the hands of final purchasers, however 
durable they are — yachts, motor cars, furniture — are not 
factors o£ production. These include only those entities 
“which yield income that is generally reckoned as such in 
common discourse; together with similar things in public 
ownership, such as government factories”. 1 

§ 9. Factors of production thus conceived may, of course, 
be owned in a variety of ways. This is quite immaterial to 
the definition of them. A claim, such as a mortgage, con- 
stitutes a property right and yields income to the owner 
of it; but the income of the debtor is diminished by the 
precise amount of the mortgage interest. To a closed com- 
munity as a whole these claims do not yield income, and 
must not be reckoned among factors of production. When, 
however, the members of one community have claims on the 
members of another, to the first community their claims 
yield real uncancelled income; and it is, therefore, necessary 
for consistency to reckon them, or, more properly, an appro- 
priate share of the entities on which they are based, among 
the factors of production belonging to the first community. 

§ 10. With this general understanding it is customary to 
divide the factors of production into three broad groups: 
irlcome-yielding human agents; income -yielding gifts of 
Nature, grouped together under the name land; and income- 
yielding equipment, both material and immaterial (in the 
form of organisation), made by man and grouped together 
under the name capital. Under each of these broad heads 
there are, of course, innumerable sub-groups — an indefinite 

1 Cf. Marshall, Principles, p. 78. If, as is customary, wo confine the 
term capital to goods that yield income, our decision to exclude the services 
rendered by durable consumers’ goods in private hands from income entails 
excluding these goods themselves from capital. 
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number of kinds of labour, kinds of land, and kinds of 
equipment. For some purposes the distinction between par- 
ticular sub -groups in a given main group is more important 
than the distinction between the main groups themselves. 

§ 11. Since by f definition all factors of production produce 
real income, it is self-evident that, in one sense, they co-operate 
together in doing this. But it is not implied in the definition 
that they co-operate together in the more natural sense of 
rendering one another mutual assistance. For all that the 
definition states, each several kind or sub-kind of factor of 
production might produce real income in isolation 'from, and 
quite independently of, all the rest. To some extent this 
actually happens. But most elements in a community’s real 
income are produced by the joint operation of two or more 
kinds or sub-kinds of factors, in such manner that the different 
factors or sub-factors acting in combination yield more than 
equal quantities of them acting separately would do. In some 
cases factors, which, when combined with others, are highly 
productive, by themselves could produce nothing at all. This 
is not true of human agents, or of land in the narrow sense, 
or of capital embodied in land in the form of drainage and so 
on; but it is true of all kinds of capital embodied in machines. 
It is only when tended and directed that this factor of pro- 
duction wakes to life. 

§ 12. A certain awkwardness, it may be noted, arises from 
the fact that labour sometimes co-operates with, in the sense 
of assisting in work, durable objects that are not reckoned 
as capital. The chauffeurs that look after the motor cars of 
private persons and the crew of a millionaire’s yacht are in 
this position. That the services of these men should be pajt 
of the national income, while the services of the motor cars 
and the yacht are not, appears especially paradoxical — more 
so than the exclusion from income of the services of durable 
non-capital goods that function without the help of labour. 
For inquiries about the division of income between capital 
and labour it would seem proper either to exclude the income 
of labour employed in such ways or to add something to total 
income as here defined, so as to allow for the part played by 
the motor cars and yachts. 
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§ 13. It will be understood, of course, that in the preceding 
sections we have been concerned to construct convenient 
definitions, not to carry out an analysis. If that had been 
our object, we should not have been entitled to set up 
“capital” as a co-ordinate factor along with labour and land. 
For capital instruments are themselves produced by labour, 
existing capital instruments, waiting and, it may be, since our 
stationary state may have arisen out of one which was not 
stationary, uncertainty-bearing. If the analysis were pushed 
back far enough in time, capital instruments would all be found 
to originate ultimately in labour, land, waiting, and again, it 
may be, uncertainty -bearing, and thus to constitute a deriva- 
tive, not an ultimate, factor of production. Moreover, had we 
been concerned to follow this line of thought, we should have 
needed to analyse further the stock of labour as it stands at 
any moment: for this is itself partly the product of waiting 
in the past. It is more convenient, however, to regard such 
elements as “waiting” and “uncertainty-bearing” as sources 
of factors of production than as factors themselves: the factors 
themselves being defined in the manner adopted here. 
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THE SIZE OF REAL INCOMES 

§ 1. If real income were made up of a single sort of com- 
modity only, its size would always be measured by the 
number of units of that commodity contained in it. A com- 
parison of the sizes of the real incomes in two or more sta- 
tionary states would then present no difficulty. With real 
incomes made up of many different sorts of commodities 
this is not so, and, as a consequence, awkward issues have 
to be faced. 

§ 2. If of two real incomes one contains more units than 
the other of some items and not less units of any item, every- 
body would agree that it is larger than the other. There is 
no doubt or ambiguity about that; though, unless it contains 
the same proportionate excess of every sort of commodity, 
there is no definite percentage by which it is larger than the 
other. If income A contains more units of some commodities 
and also less units of any commodity than income B, income 
A cannot in a strict physical sense be said to be either larger 
or smaller than income B. For the different commodities are 
not commensurable, and there are no physical grounds fqr 
assigning to them any one set of relative weights rather than 
any other. 

§ 3. It may perhaps be thought that the difficulty can be 
overcome by comparing real incomes, not in themselves, but 
in respect of their values. It is, of course, always possible, 
with a pricing system, to value each of two real incomes in 
terms of any commodity that we choose, and to set the values 
so reached over against one another. This is frequently done 
in terms of money. Unfortunately, however, the two valua- 
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tions will, in general, be related to one another in different 
ways according to what commodity is taken as the measure 
of value. Thus, suppose that we have two incomes each com- 
prising items of three sorts— A, B, C; that in the first income 
the quantities of these items are a, b, c, wjth money prices 
Pa> Pb> Per and in ^e second a, j 3 , 7, with money prices 
7 T a , TTp, 7 r y . The money value of the first income divided by 

that of the second is then a ? n - - ^ b +C ^ c . Call this m. The 

a7T a +/?7 Tp +77 T y 

value of .the first income divided by that of the second in 

terms of commodity A is — a m; in terms of commodity B, 

Pa 

ir ^m\ in terms of commodity C, -?m. These quantities are obvi- 
Pb Pc 

ously, in general, different. There is nothing to prevent one 
of them being greater, while another is less, than unity. Thus 
the result of comparisons depends on the choice we make of 
the commodity in terms of which valuations are to be made; 
and this is purely arbitrary. Nothing useful, therefore, can 
be accomplished on this plan. 

§ 4 . A more hopeful method of approach is to define greater 
or less real incomes by reference to the satisfactions which 
they yield, or, what is not quite the same thing, the desires 
that they satisfy. If both of two incomes are enjoyed by 
groups of people equal in number with precisely similar 
tastes, we may say, if we will, that that income is the greater 
the aggregate satisfaction from which is the greater. This is 
a clear-cut concept. Starting with it, we may attempt to 
derive numerical indices embodying quantities and prices, 
designed, as between different real incomes, to be larger or 
smaller according as the associated aggregate satisfactions 
are larger or smaller. This plan is developed in Part I. chap, 
vi. of The Economics of W elfare. For the purposes of welfare 
economics there is much to be said for it; though it is im- 
possible either to avoid the introduction of arbitrary elements 
or to devise an index that is more than likely to point in the 
right direction. For the positive inquiry of this book that way 
of approach is, however, clearly not appropriate. 
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§ 5. None the less we need not, I think, refuse altogether to 
go beyond the statement of § 2, that income A is larger than 
income 13 if it* contains more of some commodities and not 
less of any commodity. Over and above this two further 
statements — they are, in effect, definitions — may properly 
be made. First, if the state of productive technique in respect 
of every industry is the same in two periods, but in one period 
more of some factors and not less of any factor is at work 
than in the other, the real income of the first period is larger 
than that of the second. If everybody’s tastes are the same 
in the two periods, this says nothing more than has been said 
already; for in these conditions the quantity of eacli sort of 
commodity contained in real income must be larger in the 
first period. But our new statement enables us to add that, 
even though tastes are different, and, as a consequence, less 
of some commodity is being produced in the first period than 
in the second, real income is larger in the first period. Secondly, 
if the quantity of every several factor at work is the same in 
the two periods, but in one of them productive technique is 
better in some industries and not worse in any industry 
than it is in the other, and if, all other things being the same, 
the distribution of productive resources among commodities 
differs solely on account of differences in technique, the real 
income of the first period is the larger. This covers the case 
where an improvement in an industry of elastic demand 
draws factors of production into that industry from elsewhere, 
and so leads to a reduction in the output of other industries. 



CHAPTER VII 

DETERMINATE AND INDETERMINATE SITUATIONS 

] 1. In the course of our inquiry it will be necessary more 
than once to raise the question whether such and such a situa- 
tion is economically determinate or indeterminate. It is well, 
therefore, at the outset to clear our ideas as to what precisely 
this question means. When all the relevant antecedents are 
given, it has until quite recently been a postulate of science 
that the resultant situation must be uniquely determined. In 
the last decade some physicists have, indeed, come to believe 
that in the universe of the very small this postulate does not 
fit the facts; that within the atom there is a principle of in- 
determinateness; that the behaviour of individual electrons 
is not merely the result of causes that are unknown, but is 
“uncaused” and the sport of “objective chance”. But we 
have not to do with these high matters. For our field of study, 
we accept, as we are bound to do, the postulate of unique 
causal determinism. When questions about economic deter- 
minateness are raised there is no intention of casting doubt 
on that. An economic situation can never be indeterminate 
in an absolute sense. It can only be indeterminate relatively 
to given data. 

§ 2. An awkwardness arises here on account of the way in 
which the terms determinate and indeterminate are com- 
monly used in mathematics. For that science a problem is 
determinate when the elements of which we are able to 
take account can be set out in a number of independent 
equations equal to the number of the unknowns. It is inde- 
terminate if the number of independent equations is less 
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than the number of unknowns. 1 With these definitions, if 
every equation necessarily possessed only one solution, mathe- 
matical deteririnateness would imply economic determinate- 
ness, and mathematical indeterminateness economic indeter- 
minateness. In ffict, however, a system of n independent 
equations containing n unknowns, even though n be unity, 
may possess a large number of alternative solutions. It 
follows that, though mathematical indeterminateness implies 
economic indeterminateness, mathematical determinateness 
does not imply economic determinateness. For that there may 
be needed further data, which will allow choice among the 
alternative solutions to be made. If our data are that each 
party in a given environment is seeking to better himself by a 
bargain, and that the terms of contract are agreed to by the free 
consent of both parties, the situation is economically deter- 
minate relatively to these data, if and only if the data suffice 
to ensure that a single unique rate of exchange will inevitably 
be arrived at. Equality between the number of independent 
equations and the number of unknowns does not necessarily 
suffice for this. 

§ 3. In the matter then of economic determinateness and 
indeterminateness a stationary state and a non-stationary 
state are on all fours. Relatively to all the data both alike are 
economically determinate. Relatively to the available data 
either may be economically indeterminate. If either of them 
is economically determinate, this implies that the data can 
be set out in a number of independent equations equal to the 
number of unknowns, and also, when there are alternative 
solutions, that some further data are available to discriminate 
one from the rest. A stationary state, which is determinate* 
relatively to the available data, differs from a non-stationary 
state, which is similarly determinate, merely in the fact that 

1 If there are more independent oquations than there are unknowns, 
the problem is said to be “too determinate”. More conditions are given than 
are necessary to solve the problem. If the conditions are all truly inde- 
pendent, they c-innot, except by a miraculous accident, all be mutually 
compatible. Hence the problem is a nonsense problem. We are given, in 
effect, as data both that a particular table is round and also that it is square. 
To a problem of this kind there is obviously no solution. The implication is 
that the conditions set out in the problem cannot in fact coexist in the real 
world, so that the assumptions made in stating it must be incorrect. 
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in it the solution of the equations is the same for all values 
of that unknown which measures passage of time. Whether 
either state is in truth economically determinate in respect 
of the available data cannot, of course, be decided a priori , 
but only on a study of the facts. 



CHAPTER VIII 


THE ECONOMIC LIFE OF ROBINSON CRUSOE IN A STATIONARY 
STATE WHERE EXISTING FIXED CAPITAL LASTS FOR EVER 
AND THERE IS NO WORKING OR LIQUID CAPITAL 

§ 1. For anyone whose interest in Economics is a practical 
one, to be asked to contemplate, not merely the fiction of a 
stationary state, but an isolated Robinson Crusoe in this 
state, cannot fail to be annoying. He is not interested in 
imaginary individuals living solitarily upon islands, but in 
the world as it actually is. Robinson Crusoe economics is, 
he will complain, an academic plaything without practical 
significance. It is as though he were invited to contemplate 
an elephant whose weight may be neglected or an Atlantic 
liner with neither length nor breadth: everything that gives 
the subject significance or reality is deliberately left out ol 
account. This objection, natural as it is, is not well founded, 
The defence for Robinson is the same as that for the stationary 
state itself. He is a first step — a means to an end. No one 
objects to a writer on dynamics beginning his exposition with 
an account of imaginary bodies falling in a perfect vacuum 
Nobody should object to an economist’s resting for a time 
on Robinson’s celebrated island. 

§ 2. Robinson, then, is a man who is perpetually engaged, 
under the sway of the principle of maximum satisfaction, in 
balancing desires against aversions from the means by which 
desires are satisfied. He desires various sorts of things, food, 
clothing and so on. In order to obtain these things he must 
work. On what plan does he decide the amount of work which 
he will perform and the manner of its distribution? Since 
he is living in a stationary state, the hindering effect oi 
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miscalculations and of those various sorts of friction, which in 
real life play an important part, are non-existent; so that what 
at any moment Robinson desires to do, that he in fact does do. 
In this chapter attention is confined to a highly simplified case, 
in which it is supposed (1) that existing fixed capital lasts 
for ever; (2) that all services and goods emerge immediately 
at the moment when work is applied to produce them, so 
that there cannot be any working capital; and (3) that they 
are all instantly perishable and incapable of being held or 
stored, so that there cannot be any liquid capital. 

§ 3. A preliminary word of explanation is here desirable. 
This has to do with the definition of work. Robinson’s work 
is not a one-dimensional entity measurable simply in terms 
of the time spent upon it. The units appropriate for measur- 
ing it are efficiency units, in which quality and intensity, 
and not duration only, are brought into account. An 
efficiency unit is a small entity containing an arbitrarily 
chosen amount of quality, intensity and duration. A piece 
of work contains 10 units if it can be divided up into ten 
pieces, the addition of each of which, singly without the others , 
to the existing environment would increase total output pre- 
cisely as much as the addition of the above small entity would 
do. In saying this, it must be observed, I am not defining a 
unit of work as that quantity which produces a unit of output. 
My definition is genuinely objective, and not of a kind to make 
the proposition that constant returns prevail a tautology. 

§ 4. With this understanding let us begin by supposing 
that there is only one, and not several, sorts of thing that 
Robinson’s work yields, so that all he has to decide is how 
much work he will do, without troubling about the way in 
which it is distributed over different tasks. At first blush we 
may incline to say that in any week or day he will work in 
such measure that his desire for the total product of his work 
exactly offsets his aversion from the work itself. But that is 
not the kind of balancing by which his conduct is regulated. 
If he were under compulsion to choose between working, say, 
fifty hours in a week and not working at all, he would, indeed, 
work or not work according as his aversion from those fifty 
hours was less or more than his desire for their total product. 
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If the aversion were the stronger he would not work: if the 
desire were the stronger he would work for fifty hours. We 
should be ablei to say this and nothing further. But, in fact, 
Robinson is not tied down to the narrow choice between 
fifty hours’ work t and no work at all. Work for him, and, in 
like manner, the product of work, is divisible into small units. 
For the purposes of this chapter we postulate that the process 
of division can be carried, without cost and without alteration 
in the character, either of the work or of its product, to the ex- 
treme limit of smallness . Robinson is free — to borrow Marshall’s 
illustration — to go on picking blackberries, or whatever his 
work may be, for just so long as he wishes. Plainly then he 
will stop, not when his aversion from the whole time spent 
in picking balances his desire for the yield of the whole time, 
but when his aversion from another second’s picking balances 
his desire for another second’s product of blackberries. Work, 
in short, will be carried so far that aversion from work and 
desire for the product of it balance one another, not in the 
aggregate, but at the margin: in other words, till he is doing 
such quantity of work that his aversion from the marginal 
unit of work is equal to his desire for the product of the 
marginal unit, or, more briefly, for the marginal product. 
This marginal product is, of course, conceived as net, after 
allowance has been made, on the lines of Chapter V., §§ 5-6, for 
any damage suffered by any capital instrument that Robinson 
may be using or by stored natural resources. 

§ 5. This principle, it is easy to see, is of wide generality. 
It is equally valid whether Robinson’s aversion from work, 
his desire for its product and his productive efficiency are 
independent of one another or are interconnected. It is - 
customary, no doubt, to assume independence among these 
things. But in fact, the longer a man stokes a furnace, 
the more keenly will he desire the hot bath with which it 
provides him; while access to a hot bath will render him at 
once more willing to resume the task of stoking and more 
efficient in performing it. When desire for product, aversion 
from work and productive capacity are independent of one 
another, the mathematical formulae, in which the facts can 
be expressed, are simpler than those needed when they are 
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not independent; but the fundamental principle of balance 
at the margin is in either case the same. 

§ 6. In the foregoing discussion an important element has 
been concealed: namely, the relation between the quantity 
of work that Robinson performs and the si 7& of the marginal 
product. So far we have been content to say that his desire 
for this marginal product, whatever it is, must balance his 
aversion from the work devoted to making it. We have now 
to bring into the picture what is sometimes called the pro- 
ductivity function of Robinson’s work. Even when all the 
environing circumstances are given, the size of the marginal 
product, i.e. the difference that would be made to Robinson’s 
total output by withdrawing, in the least injurious manner, 1 
one unit of his work, may be different according to the 
quantity of work that he is performing; and it must be 
different according to the degree of help which Nature, 
through good or bad soil, climate and so on, affords to his 
labour. In determining how much work he will do the pro- 
ductivity function of Robinson’s work, therefore, plays an 
important part. His desire for the marginal product of any 
given quantity of work is related to the relevant productivity 
function in a double way. First, the size of the marginal pro- 
duct of any given quantity of work — say 100 units — depends 
on it. Secondly, the total amount of product that Robinson 
obtains from the whole 100 units, and, therefore, the keenness 
of his desire for the product of the marginal unit, i.e. for the 
marginal product, whatever its size may be, is affected by 
it. The nature of the relation involved is readily expressed in 
the symbolism of the differential calculus. Readers who are 
‘unable to handle that very useful tool must do the best they 
can with ordinary language. But it is idle to pretend that 
they are not handicapped. 

1 It will be understood that the marginal unit of work is not a specific 
unit, but the difference between two adjacent numbers of units' Moreover, if 
the several specific units are employed in varymg conditions, e.g. one on 
good land and another on bad, the product of the marginal unit is measured 
by the effect on total product, not of withdrawing a unit engaged on the 
good land or on the bad land, and doing nothing else, but of withdrawing 
this unit and redistributing bits of other units in such a way that the 
marginal yield of work is once more, as it was originally, the same on all 
sorts of land. 
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§ 7. So far we have provisionally supposed that Robinson’s 
work is devoted to producing only a single sort of thing. In 
fact, of course, it is spread over a great number. Some of 
these things are produced singly, others in a joint group 
by a common process. In any case, Robinson has now 
to determine, not only how much work he will do in the 
aggregate, but also how he will distribute his work among 
different occupations and processes. Let us assume, for sim- 
plicity, that an hour’s work means the same thing to him to 
whatever purpose it is devoted. Clearly then, in accordance 
with the reasoning of the preceding section, he will push his 
work in each several occupation up to the point at which 
his desire for the marginal product of the work done there 
and his aversion from the marginal unit of that work balance 
one another. But now a new element comes in. If Robinson 
were in fact producing only one sort of thing, his aversion 
from the marginal unit of work devoted to it would depend 
only — apart from the type of connection mentioned in § 5 — 
on his general attitude towards work in conjunction with the 
quantity of work that he is doing on that thing. Since, how- 
ever, he is in fact producing a number of different sorts of 
things and doing work at all of them, aversion from provid- 
ing the marginal unit of work in respect of any one of them 
depends, not on the amount of work devoted to that one 
alone, but on the amount devoted to all of them collectively. 
His marginal aversion from work must thus be the same in 
all occupations: whence it follows, as a corollary, that he so 
spreads his work over different things that his desire for its 
marginal product in any one occupation is equal to his desire 
for its marginal product in any other. 1 Thus the balancing* 
process does not take place separately at each margin. It 
operates through a system, all the parts of which are con- 
nected. This is so equally whether Robinson’s desires for 
different things are independent of one another or are inter- 
dependent. For certain things his desire will be keener, the 

1 This need not be so if Robinson’s attitude towards work is of a more 
complex kind, e.g . if his aversion from the rth unit of work in a given 
occupation depends partly on the size of r and partly on the quantity of 
work that he is doing in all occupations together. 
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worse position he is in for obtaining certain other things. 
He will be more anxious, for instance, to receive a given rth 
unit of beef if mutton is scarce than if it is ^abundant. Per 
contra, for certain things his desire will be less keen, the worse 
position he is in for obtaining certain other things. He will 
not, for instance, care so much for a given rth unit of tea if 
sugar is scarce as he will do if it is abundant. 1 Alike when 
these interrelations do and when they do not exist the pro- 
cess of balance at the margin governs at once the total amount 
of Robinson’s work and the proportions in which he dis- 
tributes # it along different lines of activity. 

§ 8. The whole complex of elements that come into balance 
can, if it is so wished, be represented with complete generality. 
The picture is, however, easier to grasp if it is simplified. Let 
us suppose, then, that Robinson’s productivity functions for 
different commodities are independent of one another; that 
his desire attitudes for the several products are independent 
of one another; that these desire attitudes are independent 
of the amount of work that he does; and that his aversion 
from work is everywhere independent, alike of the way in 
which it is distributed and of the amount and character of 
his consumption. In these conditions the amount and dis- 
tribution of his work per week or year are controlled by the 
interplay of three sets of factors: (1) his desire attitudes 
towards each several product; (2) the productivity function 
of his work in each several occupation; and (3) his aversion 
attitude from work. No one of these elements is a single thing 
or capable of being expressed by a single number. For Robin- 
son’s desire for the 100th unit of any product is sure to be 
^different from his desire for the 10th; the efficiency of the 
100th unit of his work in producing commodities may be 
different from the efficiency of the 10th; while his aver- 
sion from the 100th unit of work is sure to be different from 
his aversion from the 10th. The situation is thus somewhat 
complicated. Nevertheless, when the elements described 
above are given, it is easy to see that they are sufficient, in 
conjunction with our principle of balance, to determine, in 
the mathematical sense of that word, how much work per 

1 Cf. post, Appendix II. 
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week or month Robinson will elect to perform in each occupa- 
tion. For the number of unknowns and the number of in- 
dependent equations available are obviously equal. 

§ 9. This conclusion by itself does not enable .us to say 
whether the maximum principle avails to determine Robin- 
son’s conduct uniquely in a causal sense, or merely delimits 
for that conduct a certain set of alternatives, the choice 
among which must be settled by other influences. A priori 
there is no reason to expect that a single solution only 
will satisfy the conditions; there may be many equilibrium 
states of the system, not one only. Closer investigation, 
indeed, shows that, when multiple positions of equilibrium 
exist, some of them are, in general, unstable positions, 
such that the very slightest disturbance — as with an egg 
balanced on its end — would cause the system to run down 
to some other situation. These unstable positions are not 
capable of being held in real life and may be disregarded. 1 
In general, however, if a system of equations has more than 
one solution altogether, it will have more than one solution 
that represents a stable position. Hence this consideration 
does not destroy the a priori likelihood that several effective 
alternative solutions will be available. Whether in fact there 
are several or only one such solution depends upon the de- 
tailed nature of the governing conditions. We may reason- 
ably premise that in our hypothetical stationary state 

1 In Marshall’s treatment all positions of equilibrium are regarded as 
stable except those to which, after a very small disturbance, the system will 
not tend to return It is important, however, not to forget that there are 
some states of equilibrium, stable m this sense, which, while they can 
sustain disturbances up to a certain magnitude, are not stable against 
larger disturbances. Professor Irving Fisher instances a twig that will 
straighten itself again after some measure of bending, but with greater 
bending will break, or, a ship, which, if it rolls beyond a certain critical 
degree, will not tend to right itself but will capsize. ( Econometnka , October 
1933, p. 399). Strictly, no doubt, in a stationary state these equilibria are 
on all fours with those that enjoy an absolute stability against disturbances 
no matter how large. We may, none the less, permit ourselves the observa- 
tion that m real life the important distinction is, not that between stable and 
unstable equilibria in Marshall’s sense, but that between equilibria which 
are respectively stablo and unstable as against disturbances of the order of 
magnitude to which they are likely in ordinary circumstances to be ex- 
posed. The phrase “ordinary” circumstances is, of course, ambiguous. A 
precise definition could, however, be framed to fit the conditions of any 
particular problem, provided, of course, that adequate data were available. 
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Robinson’s desire for an. extra unit of anything diminishes 
as the quantity of it that he has increases, and that his aver- 
sion from an extra unit of work at anything increases as the 
quantity of work that he is doing increases. If we could also 
premise that the marginal productivity of Jhis work at each 
sort of product diminishes as the amount of work he does at 
it increases, or even that it does not increase fast enough to 
cause the desiredness of the fruit of the marginal unit of work 
to increase, one solution only would be possible. But we are 
not in fact entitled to premise either of these things. It 
follows that there may — not necessarily must — be several 
alternative arrangements, any one of which is compatible 
with the governing conditions set out in the equations, and 
decision between which depends on extraneous circumstances 
— if we will, upon “the historical situation”. 



CHAPTER IX 

A COMPARISON OF DIFFERENT STATIONARY STATES IN 
CRUSOELAND WHERE EXISTING FIXED CAPITAL LASTS 
FOR EVER AND THERE IS NO WORKING OR LIQUID 
CAPITAL 1 

§ 1. Leaving aside the complication noticed at the end of 
the last chapter and postulating that we have to do with 
conditions such that multiple solutions are excluded, I shall 
now, to complete the picture, compare in a general way the 
scale and distribution of Robinson’s activity in different 
stationary states. To this end let us inquire in what way the 
amount and distribution of his work are related to different 
conditions of (1) his scheme of desire attitudes towards 
different commodities, (2) the productivity functions of his 
work on different commodities and (3) the function that de- 
scribes his aversion from work. This inquiry is most easily 
conducted if we suppose ourselves to start with one state 
of the relevant elements, to which Robinson’s conduct is 
fully adjusted, imagine ih turn changes in the state first of one 
relevant element and then of another, and ask in each case 
how the amount and distribution of Robinson’s work, when 
fully adjusted to the new situation , will differ from what it was 
initially. It is assumed, as in § 8 of the last chapter, that 
Robinson’s productivity functions for different commodities 
are independent of one another, as are also his desire attitudes; 
that these desire attitudes are independent of the amount of 
his work; that his productive capacities are independent of 
his consumption; and that his aversion from work is (1) re- 
lated only to its aggregate amount without regard to its 

1 Cf. post, Appendix III. 
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distribution and (2) independent of his consumption. It 
is further assumed that Robinson’s productivity functions 
are all of such a character that any given .proportionate 
increase in quantity of work entails an equal or a smaller — 
not a larger — proportionate increase in output: i.e. that con- 
stant or diminishing, not increasing, returns prevail. This 
is a reasonable assumption: for, as will appear presently, 
with a single Robinson co-operation and specialisation of jobs, 
which in actual life sometimes promote increasing returns, 
are, from the nature of the case, absent. Finally, though we 
cannot cjescribe the nature of Robinson’s attitude of desire 
for any commodity or his aversion from work in detail, 
experience suggests that, other things being equal, his desire 
for an additional unit of any commodity is likely to be less, 
the more of it he is already receiving, and his aversion from 
additional units of work to be greater the more work he is 
already doing. We assume that these suggestions correctly 
portray the facts. 

§ 2. Owing to the fact that the relevant elements are not 
single quantities of desire, aversion and productivity, but 
lists, or schedules, of quantities, the changes to which they 
are liable are complex in character. Of none of them are we 
able to say that it can only alter by increasing or decreasing, 
by rising or falling. This is most easily seen if we envisage, 
as we are entitled to do, any one of Robinson’s several 
desire functions or productivity functions as represented by a 
curve. Thus let us imagine a curve D,, so drawn that per- 
pendiculars suspended from successive points on it measure 
Robinson’s desire for successive units of wheat per week or 
month at the first of the two times we are comparing, and 
a second curve D 2 drawn on the same plan in respect of the 
second of the two times. It is obvious that D 2 may be related 
to D x in an infinite number of ways. It may lie wholly above 
it or wholly below it; or it may intersect it once or twice or 
any number of times. The same thing is equally true of 
Robinson’s aversion schedule from work and of each one of 
his productivity schedules. It is out of the question to de- 
scribe the effect on his conduct of all the innumerable sorts 
of change in any, much less in all of the relevant elements, 
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that are possible. We must perforce confine ourselves to a 
few main types. 

§ 3. To this £nd we rule out changes that would be repre- 
sented by the substitution for any original curve of desire 
or productivity #r aversion from work of a new curve that 
intersects with it. For it is unlikely in practice that, if Robin- 
son comes to desire the 10th unit of anything more than he 
used to do, he will at the same time come to desire the 100th, 
or any other, unit less than he used to do; and the same 
thing is true of his powers of production in any field and of 
his aversion from work. We have to do only with shifts from 
one curve to another curve that lies throughout its length 
either above it or below it. Robinson’s desire attitude for 
anything has intensified or the reverse in respect of every 
unit of it; his productivity in any field has increased (or the 
reverse) in respect of every unit; his aversion from work has 
increased (or the reverse) in respect of every unit. On this 
basis, with the assumptions of § 1, we are able to reach certain 
broad conclusions. These are set out in ordinary language 
in the sections that follow, and demonstrated by algebraic 
analysis in Appendix III. 

§ 4. Before they are set out it will be well to introduce and 
define a concept, which, throughout this book, will play a very 
important part. This concept is that of elasticity. The elas- 
ticity of marginal desire for a commodity, in respect of any 
quantity of it, is measured by the proportionate change in 
marginal desire divided into the associated proportionate 
change in the quantity of commodity, when the size of the 
smaller of these changes is very small. In like manner, the 
elasticity of marginal productivity, in respect of any quantity 
of work, is the (very small) proportionate change in marginal 
productivity divided into the associated proportionate change 
in quantity of work; and the elasticity of marginal aversion 
from work is the (very small) proportionate change in mar- 
ginal aversion divided into the associated proportionate 
change in quantity of work. At a later stage a number of other 
elasticities will come into the picture, all defined on the same 
general plan. For the purposes of the present chapter the 
three that have been distinguished above are the only ones 
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required. In the economics of real life there is, for all of them, 
the serious difficulty that the relation between the two pro- 
portionate changes that they connect is liable* to be different 
according' to the length of time for which either change has 
endured, so that there are a number of different elasticities 
relevant respectively to short, intermediate and long period 
problems. The economics of stationary states, however, are 
free of this difficulty. The only relevant elasticities are those 
proper to long periods, i.e. those which measure the relations 
between our two proportionate changes when full adjustment 
to the npw situation has been made. 

§ 5. Let us begin by supposing that Robinson is producing 
only a single sort of commodity, and consider the consequences 
of a rise in his desire for the commodity, a fall in his aversion 
from work and an improvement in his productivity. It is 
evident — on our assumption of constant or diminishing 
returns — that either of the first two sorts of change must 
lead to his both doing more work and obtaining more of 
the commodity; and that the increase, both in quantity 
of work and quantity of commodity, will be larger, alike 
for a rise in desire for the commodity and for a fall in 
aversion from work, the greater is his elasticity of mar- 
ginal desire for the commodity, the greater is his elasticity 
of marginal aversion from work, and the less strongly 
diminishing returns operate. Attention will, therefore, 
be concentrated on the third case, that of an improve- 
ment in productivity. It is easy to see in a general way 
that, if Robinson’s marginal aversion from work is highly 
elastic and his marginal desire for the commodity highly 
•inelastic, since in these conditions he does not much care for 
extra product but gains a good deal by cutting down work, 
he is likely to do less work after the improvement than before; 
and in converse conditions to do more work after the improve- 
ment. There must, therefore, always be some critical inter- 
mediate situation in which the amount of work that he does 
is not changed This critical situation cannot, however, be 
determined if we merely know that the improvement con- 
forms to the conditions set out in § 3. For under those con- 
ditions an infinite number of different types of improvement 
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are comprehended. To obtain a precise result we must specify 
precisely what type of improvement has taken place. It is 
natural to chopse for study the simplest type, in which the 
marginal (and total) products of all quantities of* work are 
affected in the aame proportions. Let us call this type of 
improvement an equiproportional improvement. After this 
type of improvement it can be shown that Robinson will do 
more or less work than before according as his elasticity of 
marginal desire for the product, in respect of the amount 
originally produced, is numerically greater or less than unity. 
In either case the quantity of work that he does will increase 
more (in the sense which, if it is decreasing, includes will 
decrease less) the larger numerically is that elasticity. The 
increase, if it is an increase, will be larger, and the decrease, 
if a decrease, will likewise be larger, the more elastic are 
Robinson’s marginal aversion from work and his marginal 
desire for product, and the less strongly, if at all, diminishing 
return operates. 

§ 6. A caution must be added here against a possible false 
inference. It may be thought that, in conditions such that 
Robinson does less work after the improvement, he may also 
secure less total product. That this should happen is, indeed, 
common sense tells us, very unlikely; for that a man should 
in fact get less stuff in consequence of becoming able to get 
more is a paradox. But to prove that this paradox cannot 
be realised is not easy by purely verbal argument. In truth, 
however, with any sort of improvement, as defined in § 3, 
not merely with equiproportional improvements, a cut in 
quantity of product is impossible. Robinson must secure more 
product. This is proved in Appendix III., Problem 5. 

§ 7. Let us next allow Robinson to devote his efforts to 
producing, not one commodity only, but a number of different 
commodities. There will be considered in turn the conse- 
quences of shifts in (1) his desire attitude in respect of one 
of them, (2) his productivity in respect of one of them, (3) his 
productivity in respect of all of them and (4) his aversion 
attitude towards work. The easiest way of tackling these 
issues is to study them first on the assumption that condi- 
tions of constant return rule everywhere, and, thereafter, to 
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indicate the modifications in our conclusions that are neces- 
sary when this assumption is not warranted. 

§ 8. First consider an intensification of Robinson’s desire 
for some Commodity, say wheat. Clearly this carries with it 
an increase in the quantity of work that he«performs in pro- 
ducing wheat, and so also in the quantity of wheat that he 
receives. The quantity of work that he performs in respect 
of other commodities and the quantity of them that he 
receives will be diminished; but the aggregate quantity of work 
that he does will be larger than before. The extent of the 
increase in aggregate quantity of work will be larger, the more 
elastic is his marginal desire for the favoured product and 
the more elastic is his marginal aversion from work. This is 
fairly evident to common sense; for in the extreme case of 
nil elasticity of marginal aversion from work there obviously 
cannot be any increase. It will also be larger the less elastic is 
his marginal desire for each of the other commodities; because, 
if his marginal desire for any of these is elastic, he will obtain 
a good deal of the extra work directed to the favoured com- 
modity by cutting down work on that one, whereas, in respect 
of commodities for which his marginal desire is inelastic, this 
resource is not so readily available. 

§ 9. Secondly, consider an improvement in Robinson’s 
capacity for producing some one commodity. The conse- 
quences of this are less obvious. In the new situation, if he does 
more work than before in respect of the commodity affected 
by the improvement, he will do less work in respect of other 
commodities and more in the aggregate; and conversely. But, 
whether he will in fact do more or less work in respect of the 
particular commodity depends on the character of the im- 
provement that has taken place. Let us, as before, suppose 
that it is an equiproportional improvement. This kind of 
improvement entails more or less work in respect of the 
favoured commodity — and so also in the aggregate — accord- 
ing as his marginal desire for that commodity has, over the 
relevant range, an elasticity greater or less than unity. In 
either case, if his productivity function rises in a given pro- 
portion, the aggregate quantity of work that he does will 
increase more (in the sense which includes, if it decreases, 
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will decrease less) the more elastic is Robinson’s desire for 
the commodity in respect of which the improvement has 
taken place. If. this elasticity is numerically greater than 
unity, it will also increase more (i) the more elastic is his 
marginal aversion from work, and (ii) the less elastic are his 
marginal desires for each of the other commodities. If the 
elasticity of Robinson’s marginal desire for the commodity 
directly affected has an elasticity less than unity, the aggre- 
gate quantity of work that he does will decrease more, the 
more fully these two conditions are satisfied. 

§ 10. In the preceding section we have shown that in cer- 
tain conditions an improvement in Robinson’s productivity 
in respect of some one commodity will cause less of his work 
than before to be devoted to producing that commodity. It 
may be thought that, whether this happens or not, it is 
impossible for him, as a consequence of the improvement, 
to obtain a smaller quantity of the commodity primarily 
affected, provided that, as we have been assuming, his 
desire function for it is independent of his desire functions 
for all other commodities. Sir Robert Giffen’s well-known 
paradox, that an improvement in the methods of manufac- 
ture, leading to a fall in the price of bread, may bring about 
a decrease in the quantity of it that people buy, may be 
supposed to depend upon the fact that different sorts of 
food are rivals to one another, i.e. that the desire functions 
for them are interrelated — a state of things which is here ex- 
pressly excluded. This is not so. As is shown in Appendix III., 
Problem 6, the paradox may appear without that condition 
being satisfied. 

§ 11. Thirdly, consider a uniform proportionate upward 
movement in the whole body of Robinson’s several pro- 
ductivity functions. The proportion of his work devoted to 
commodities of more elastic marginal desire — in respect of 
commodities the desires for which are independent — will rise 
relatively to that devoted to commodities of less elastic mar- 
ginal desire. Thus a general improvement of productivity 
causes a larger proportion of all the work done to be devoted 
to luxuries and a smaller proportion to necessaries. If the 
elasticities, over the relevant range, of all Robinson’s different 
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desire functions were equal, an equal proportionate improve- 
ment in productivity all round would, of course, — since we 
are postulating constant returns, — leave the # proportion of 
work that> he devotes to different commodities unchanged. 

§ 12. Turn now to a shift in Robinson’s ^version attitude 
towards work. We are assuming, it will be remembered, that 
work in any one occupation is the same to Robinson as work 
in any other, so that his aversion from the marginal unit of 
work depends solely on the total quantity of it It is then 
evident that a decrease in his aversion from work — a fall in 
his aversion schedule — will lead to his doing an increased 
amount of work in every occupation — unless there is some 
occupation in which either additional work would yield no 
product or additional product would encounter no desire. The 
amount of work that he does in any particular occupation 
will increase in a larger proportion, the more elastic is his 
marginal desire for the thing that that occupation produces . 

§ 13. It remains, in accordance with the promise of § 7, to 
take account, in our many -commodity problem, of the fact 
that diminishing returns may rule instead of constant re- 
turns. The results reached in the five last sections in the 
main hold good; but the following additions are required. 
First, when Robinson’s desire for one of several commodities 
undergoes an equiproportional enhancement, the addition to 
the aggregate amount of work that he does will be larger, 
the less sharply diminishing returns operate in respect of that 
commodity, and the more sharply they operate in respect of 
each of the others. It will also be larger the larger is the pro- 
portion of Robinson’s work that was initially devoted to the 
.commodity directly affected by the change. Secondly, when 
an equiproportional improvement is made in the productivity 
of work engaged on one commodity, the addition to work will 
be absolutely larger — which implies that, if there is a decrease, 
the decrease will be smaller — in the same conditions as above. 
If the elasticity of marginal desire for the favoured commodity 
is numerically equal to unity, there is, of course, no altera- 
tion in the quantity of work that Robinson does, no matter 
what degree of diminishing returns prevails or how large a pro- 
portion of his work was initially devoted to it. Thirdly, when 
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a uniform upward movement takes place in the whole body 
of Robinson’s productivity schedules, it is still true that, as 
between commpdities with similar elasticities of marginal 
productivity, work will be relatively expanded i ft respect 
of those of elastic»marginal desire; but it is also true that, as 
between commodities with similar elasticities of marginal 
desire, it will be relatively expanded in respect of those in 
the production of which diminishing returns act weakly or 
not at all. If commodity A has a more elastic desire function, 
but a less elastic productivity function than commodity B, 
there is a conflict of tendencies. To determine the final result 
account must be taken, over the whole body of commodities, 
of both kinds of elasticity. Finally, if Robinson’s aversion 
from work lessens, the amount of work that he does, not 
only on commodities of highly elastic marginal desire, but 
also on those of highly elastic marginal productivity ( i.e . 
weakly acting diminishing returns), will expand in a specially 
large proportion. 


E 



CHAPTER X 

the size op Robinson’s capital stock and the rate 
of interest in a stationary state 

§ 1. In Chapters VIII. and IX. very stringent simplifying 
assumptions were made. It was postulated that existing fixed 
capital lasts for ever, which implies that no renewals or 
repairs are needed, and that there is no working or liquid 
capital. We have now to investigate certain important issues 
that arise when these assumptions are removed. The starting- 
point of the analysis is, it will be understood, that our state is 
a stationary one: which implies that Robinson is undertaking 
no net saving ( i.e . net investment) and no net dis-saving 
(i.e. net dis-investment) whatever. But we now bring into 
account the fact that working and liquid, as well as fixed 
capital exists, and that all three kinds, not being inherently 
eternal, need to be maintained intact. 

§ 2. At the first stage let us still suppose (1) that fixed 
capital is eternal, and (2) that every consumable good or 
service, once made, is instantly perishable, so that no liquid 
capital can exist: but let us allow that an interval elapses 
between the performance of work and the emergence of 
the good or service for which it is responsible. We thus 
introduce working capital. To begin with the simplest 
possible case, let us imagine a commodity of such a sort 
that the work done in respect of it one day emerges as 
product k days afterwards, no work whatever being done on 
it after the sowing of the seed. Robinson’s mental make-up 
is such that he discounts future satisfactions in some definite 
measure. It follows that his desire for given quantities of 
commodities of delayed production when he is working to 
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produce them is not the same as his desire at the date of 
their emergence to receive them. Since we have to do with 
a stationary sjate, we must assume that Robinson will be 
receiving the same quantity of all commodities and will be 
in all other respects situated similarly at all dates. It follows 
that his desire now for the marginal unit of a given quantity 
of anything to be received k days hence is equal to his desire 
then for this marginal unit discounted at his rate of discount- 
ing future satisfactions in respect of k days. It is the dis- 
counted value of the future desire, and not the future desire 
itself, that he balances against his aversion from the incre- 
ment of work that yields the marginal unit of commodity. 

§ 3. The same general principle holds when the relation 
between invested work and resultant product is more com- 
plex. In the preceding section we supposed that a unit of 
product emerging now is the result of so much work engaged 
on it k days ago. More usually commodities, as they finally 
emerge, embody a series of pieces of work done on them since 
the beginning of their production period, it may be of equal 
amounts done every day, it may be of varying amounts. In 
these cases, for the present purpose, the situation is the same 
as it would be if all the work were done on the day which 
constitutes, so to speak, the centre of gravity of the days over 
which it k spread. This day, if the work is spread evenly, 
is evidently the one lying midway between the initial day on 
which any work is done on a given unit of a commodity and 
the day on which that unit is finished. If most of the work 
is concentrated near the start of the production period, the 
centre of gravity will lie on that side of the middle day; in the 
converse case on the other side. But in any event there will* 
be some definite centre -of-gravity day, on which we may 
regard all the work as, in effect, concentrated. 1 There is then 
balanced against Robinson’s desire for the marginal unit of 
commodity, discounted for the interval between its emergence 
and the centre-of-gravity day, his aversion, discounted to 

1 As Marshall has pointed out, it is not necessary that people should 
discount future satisfactions in simple proportion to their distance in time. 
If Robinson does not do this, the relevant arithmetic is made complicated, 
but no difficulty of principle is introduced. 



52 ECONOMICS OF STATIONARY STATES 


CHAP. 


that day, from all the work embodied in the marginal unit of 
the commodity. 1 

§ 4. On the basis of this discussion it is easy to see that the 
quantity 'of each several sort of commodity, that Robinson 
enjoys as income, is determined by the elements reviewed in 
the preceding chapter together with the rate at which he 
discounts future satisfactions. But this does not exhaust the 
subject. Given the character and the length of the period of 
production of any one commodity, when the (constant) annual 
output is given, the quantity of work that stands continually 
stored up in partially made units of that commodity in pro- 
cess of manufacture — working capital— is also given. The 
calculation is easily made. Thus, suppose the character of the 
production period to be such that the work Robinson does 
to-day yields its service h days hence without any further 
intervention on his part — that he sows the seed and does 
nothing further. Then, if his daily input of work is Q and if 
the period of production is k days, the standing stock of 
working capital, in respect of a daily output of commodity 
that embodies kQ units of work, is always k 2 Q. Again, sup- 
pose that, towards each unit of commodity that will ultimately 
emerge, Robinson devotes daily the same constant amount 
of work. The standing stock of working capital, in respect 
of a daily output of commodity embodying the same 
quantity of work, is then always \k 2 Q. These calculations 
are readily expressed in a generalised form. 2 But this is a 
minor matter. The essential point is that, given the length 
and character of the period of production together with 
Robinson’s tastes and capacities and his rate of discounting 
future satisfactions, in order that the state may be stationary, 

1 If f(x) be the work done at tune x from the beginning of the production 
period, whose length is k, the centre of gravity of tlio ponod is at an 
interval r from the beginning of it, r being such that 

j f (%) . dx = j f(x) . dx. 

2 With the notation of footnote 1, the generalised expression for the 
standing stock of working capital is 
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the quantity of working capital in respect of any specified 
commodity can only be one single definite quantity. If it is 
any other quantity, the state is not stationary, but forces are 
at work to augment or to decrease it. In given conditions there 
is not a choice between alternative stationary states with 
different amounts of working capital in respect of the several 
commodities that are being produced. Only one stationary 
state with definite amounts of each species of working capital 
is possible. 

§ 5. Let us next reckon with the fact that fixed capital, 
Robinson’s hut, canoe, tools and so on, are not eternal, but, 
unless repaired and renewed, will decay; and aiso with the 
further fact that some consumable commodities, on their 
emergence to the light, do not perish instantly, but endure 
for a certain time, constituting, while they stand in manu- 
facturers’ or dealers’ hands, liquid capital. Thus we now 
bring into our general picture, along with working capital, 
fixed capital and liquid capital also. No new principle is in- 
volved. Since we are postulating a thorough -going stationary 
state, these stocks of fixed and liquid capital must be sup- 
posed, both in large and in detail, to be unchanging in amount. 
That is to say, everything contained in them, as it wears out, 
is precisely replaced, but no additions are made. It is then easy 
to see that what has been said about working capital holds 
good equally of fixed and liquid capital. The quantities of each 
kind, when the physical environment and Robinson's nature 
are given, are determined in a precise and definite manner. 

§ 6. Now, when there is a stock of capital, this stock yields 
a return which is capable of being expressed as a rate of 
interest. In the fluctuating conditions of real life, where the 
values of different commodities relatively to one another are 
continually varying, the analysis of this concept involves 
considerable difficulty. But in a stationary state, where 
relative values are, ex hypothesi, constant, there is no diffi- 
culty. The rate of interest is necessarily one and the same, 
no matter what the commodity is in terms of which it is 
expressed. Let us conceive it as expressed in money. If then 
we take the money cost of the marginal unit of any section 
of capital and divide it into the money value of the difference 
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made to the total annual product of that section by this 
marginal unit, the result is the annual rate of interest per 
unit. If we conceive of Robinson as ear-marking to capital 
that share of the total value of product which is obtained by 
multiplying quantity of capital by the valhe of its marginal 
yield, then this annual rate of interest per unit is also equal 
(in a stationary state) to the total money cost of any section of 
capital divided into its annual earnings. The rate of interest 
per cent is, of course, the rate of interest per unit multiplied 
by 100: and, equally of course, for equilibrium in a stationary 
state, this rate of interest is the same on all sections of capital. 
On this basis it is easy to show that the quantity of Robin- 
son’s capital stock needed to satisfy the conditions of a 
stationary state — a quantity which in the preceding section 
we showed to be uniquely determined — is such quantity that 
the rate of interest per given time interval is equal to the rate 
at which Robinson discounts future satisfactions. The proof 
is as follows. Let the rate of interest as defined above, and 
also the rate at which Robinson discounts future satisfactions, 
be, say, 5 per cent. In these conditions, if Robinson neither 
invests nor dis-invests, since, the state being stationary, he 
reckons to have the same income for consumption a year 
ahead that he has now, he will also discount goods a year 
hence at 5 per cent. There is, therefore, equilibrium. But, 
if he invests anything, he must withdraw income from 
present consumption, and must, therefore, reckon next year’s 
income for consumption as larger than this year’s: which 
entails that the marginal desiredness to him of goods then 
is smaller than that of goods now. It follows that he will dis- 
count goods a year hence at more than 5 per cent. But by 
investing he can only get 5 per cent. Therefore he will not 
invest. By a precisely analogous argument it can be shown 
that he will not dis-invest. It follows that the stock of capital 
will be held constant. Constancy, in short, is achieved, pro- 
vided only that the objective rate of interest, as defined 
above, is equal to Robinson’s rate of discounting future 
satisfactions; and no further condition is required. 

§ 7. This conclusion, it will be noticed, runs counter to the 
opinion, which has sometimes been entertained, that in a 
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stationary state the rate of interest must necessarily be nil. 
That opinion has been vigorously sponsored by Professor 
Schumpeter. 1 It also appears to have been held by Wicksell. 
For he writes: “If we consider society as a whole, and regard 
the average economic conditions as approximately stationary, 
the progressive accumulation of capital must be regarded 
as economic so long as any rate of interest, however low, 
exists. Under such conditions we should expect the continued 
accumulation of capital — though at a diminishing rate — and 
at the same time a continued fall in the rate of interest.” 2 
This implies that a completely stationary state, with its stock 
of capital constant, is only possible provided that the* rate of 
interest is nil. In the light of the foregoing argument it seems 
plain that this view is incorrect. It is necessary to a stationary 
state that the capital stock shall stand at such a level that 
the rate of interest is equal to Robinson’s rate of discounting 
future satisfactions. If that rate is nil, then the rate of interest 
must also be nil. But that rate need not be nil. So far as a 
priori considerations go-, it may be anything whatever, 50 per 
cent per annum or even minus 50 per cent per annum. What it 
is in actuality is brute fact depending on Robinson’s mental 
make-up. For a representative Englishman of the present 
day it is probably positive and fairly small. 

§ 8. The preceding section was concerned with the condi- 
tions of equilibrium in a given stationary state. We have now, 
following the lead of Chapter IX., to compare, this time in 
respect of capital stock, two stationary states that differ in 
the relevant fundamental particulars. This is easily done. 
First, if in the second stationary state Robinson’s rate of 
discounting future satisfactions is less than in the first, the 
annual marginal product of the stock of capital then ruling, 
expressed as a rate of interest, in the manner indicated in 
§ 6, must be equal to Robinson’s new rate of discounting 
future satisfactions. In accordance with the rule of diminish- 
ing returns to individual factors of production, of which more 
will be said in later chapters, this implies that the stock of 
capital is larger in the new stationary state than in the 


The Theory of Economic Development , chapter 5. 
2 Lectures on Political Economy, p. 209. 
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old. This implies that Robinson’s annual income is larger. 
Secondly, if in the second stationary state there is an im- 
provement, which makes any quantity of cajpital associated 
with a given quantity of work more productive at the margin 
than it was before, but does not affect the productivity at 
the margin of any given quantity of work associated with 
a given quantity of capital, this also necessitates an enlarge- 
ment in the stock of capital — an enlargement sufficient to 
bring the rate of interest down to the level of Robinson’s 
rate of discounting future satisfactions. As before, Robinson’s 
income will be larger in the second stationary state than in 
the first. Thirdly, if in the second stationary state there is an 
improvement, which makes any quantity of work associated 
with a given quantity of capital more productive at the margin 
than it was before, but does not affect the productivity at the 
margin of any given quantity of capital associated with a 
given quantity of work, no effect is produced on Robinson’s 
stock of capital; but his income is enlarged. Finally, if in the 
second stationary state Robinson’s aversion attitude towards 
work is less strong than in the first, the marginal product of 
any given stock of capital is bound to be enhanced in conse- 
quence of the extra work that he does. It follows that the 
stock of capital must be larger in the second stationary 
state than in the first; and Robinson’s income must also be 
larger. 

§ 9. So far we have held to the assumption, as set out in 
§ 1 of Chapter IX., that Robinson’s productive capacity and 
aversion from work are both independent of the amount of his 
consumption, that is, in a stationary state, of his income. 
When this assumption is abandoned, the consequences of the 
four types of change distinguished in the preceding section, 
all of which entail enhancements in Robinson’s income, may 
be modified. For, if, with an enhancement of income avail- 
able for consumption, Robinson’s capacity is increased more 
than his hours of work are contracted, the marginal product- 
ivity of any given stock of capital is thereby made larger than 
it would otherwise be. In all the four cases distinguished above 
the stock of capital will then be larger in the second station- 
ary state than it would be if the assumption so far made 
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were valid; and Robinson’s income will, therefore, also be 
larger. In converse conditions the opposite results follow. 

§ 10. The conclusions set out in the two last sections are 
all valid provided that, as we have so far tacitly supposed, 
Robinson’s rate o r discounting future satisfactions is the same 
in the second stationary state as in the first. If this is not so, 
but enlargement of income leads indirectly, through a change 
in his mental make-up, to a lowering of this rate, 1 the argu- 
ment throughout is a fortiori. 

1 Cf. post, Chapter XXXII. § 5. 



CHAPTER XI 

‘THE ASSUMPTION OP PERFECT DIVISIBILITY 

§ 1. In the study of a Crusoe economy conducted in the 
three preceding chapters it has been assumed 1 that both 
Robinson’s work and the various commodities that he obtains 
by means of it can be divided, without cost or change of 
character, into indefinitely small parts. Unless this assumption 
is made analysis by way of margins always leaves a rough 
edge. Since throughout what follows this type of analysis will 
play a large part, it is desirable to obtain a clear understand- 
ing of the matter. 

§ 2. When Robinson exchanges with Nature work against 
apples, if there is no limit to the divisibility — without cost 
or change of character — of both these things, he will go on 
working till his aversion from the marginal unit of work 
exactly balances his desire for the apples that result from this 
marginal unit. Rut, if divisibility is not perfect, Robinson will 
barter n units of work for apples, provided that (1) his aver- 
sion from the nth unit of work is less than his desire for the 
yield of apples due to the nth unit, and (2) his aversion from 
the (n + l)th unit of work is greater than his desire for the 
yield of apples due to that unit. There is thus, not a single 
precise condition of settlement, but a finite range of possible 
conditions. The same thing is true if, for the moment abandon- 
ing Robinson, we imagine two people A and B, of whom A is 
exchanging a units of his stuff against b units of B’s stuff 
by way, not of successive bargains, but of a single rate of 

1 ante , p. 35. 
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exchange. We know that the ratio a/6 cannot exceed the ratio, 

A’s desire for least desired unit of B’s stuff 
A’s aversion frofti parting with least desired a/6 units of A’s stuff’ 

and cannot fall $iort of the ratio, 

B’s aversion from parting with least desired 6/a units of B’s stuff 

B’s desire for least desired unit of A’s stuff 

If our units are perfectly divisible, these two ratios must, for 
equilibrium, be equal: but, if they are not perfectly divisible, 
a finite gap may exist between the ratios. Obviously the size 
of the gap is greater, the larger are the units in use; and as 
these units contract, its size approaches continually to nil. 

§ 3. It follows from this that the scale of the error that 
is introduced when units that are in fact not perfectly divisible 
are treated, for the purposes of analysis, as though they were, 
is serious or trivial according as the actual units of real life 
are of substantial size or are very small, in the sense that the 
number of them involved in any normal transaction is large. 
In the latter case the range of indeterminateness is very 
narrow and the error is negligible. 

§ 4. It is for this reason of interest to note that many 
articles are, for the purposes of economic analysis, much 
more divisible than they might seem to be at first sight. Thus 
houses, suits of clothes or books cannot be split up physically 
without losing their character and their serviceability as 
economic entities. They can, however, be split up economic- 
ally into very small parts without any change of character 
by means of the circulating hire system. For this enables 
them to be sold, not in respect of their whole duration, but in 
respect of successive fractions of it. 1 In general, apart from a 
few exceptional cases, such imperfect divisibility as there is, 
whether among commodities or among factors of production, 
may safely be ignored, at all events for the economics of a 
stationary state. 

1 Cf. Jevons, Principles of Economics , p. 7. 



CHAPTER XII 

MULTIPLICITY AND INTERACTION 

§ 1. In the four preceding chapters we have studied the 
economic life of a single Robinson Crusoe isolated on his 
island. When for a single Robinson we substitute a large 
number, it is possible in point of logic that each of them may, 
nevertheless, act as though he were completely isolated, so 
that we have merely to repeat the analysis that has already 
been worked out. This does not, of course, imply that all the 
Robinsons will act exactly alike. Their tastes, the quantity 
and quality of their capacities and the natural resources 
surrounding their dwelling-places are likely to be different, 
and, if so, the amount and kind of work that they severally 
perform and the amount and kind of their several real 
incomes will also, in general, be different. But it does imply 
that the situation of each Robinson can be fully described 
without reference to the existence of any of the others. This 
situation, though logically possible, does not in fact ever arise. 
There are always a variety of motives at work to promote 
interaction of one sort or another among some or all of the 
• Robinsons. 

§ 2. At first sight it might seem that the only sorts of inter- 
action that can have relevance to our subject are those that 
involve co-operation in production or transfer of services or 
goods from one Robinson to another. This is not so. Even 
though no such co-operation or transfer takes place, the 
economic conduct of the Robinsons may, nevertheless, be 
notably affected. The mere fact of there being a number of 
them instead of one opens the way for forms of desire and 
forms of activity that would otherwise be impossible. People 
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may now find a value in instruments of hospitality, of 
ostentation and of collective sport, that for an isolated man 
would have beep meaningless. Robinson alone might, indeed, 
conceivably have wished for a golf club, but it is incredible 
that he should haVe wished for a cricket bat. Mrs. Robinson 
— if we may so far modify our assumption of singleness as to 
assume her presence in the background — could, by no possi- 
bility, have desired her husband to build for her a ballroom. 
Nor is it likely that her enthusiasm for diamonds would have 
been so keen had it not been for a wish to outshine Mrs. 
Jones. Thus a whole collection of new desires is created by 
the mere fact of a number of people being present. This 
clearly must cause the work they do to be turned in new 
directions. A substantial part of it will now go to the making 
of sport articles, articles that assist social entertainment and 
articles whose merit consists in the fact that other people 
know that one possesses them. All this suggests further that 
the colony of Robinsons, besides working along a larger 
number of different lines than they would do in isolation, 
will also do more work in the aggregate. That, however, 
is not certain. For leisure has now greater attractions than 
before; a time free from work is needed to make use of the 
various sorts of new articles that I have named. It is con- 
ceivable, for example, that the 5000 young men concentrated 
at Cambridge would do more work and not less if they were 
segregated upon 5000 separate islands! 

§ 3. Moreover, it may happen, when a number of people 
are neighbours, even though there is no direct intercourse 
between them, that work done by one of them modifies the 
conditions of work, and so the yield of work, for others. If 
A breeds rabbits, B’s work in growing vegetables may be 
rendered less effective. Per contra, if A plants a forest, he may 
indirectly affect the climatic conditions in a sense favourable 
to B’s crops. Even though A and B are both doing precisely 
the same kind of work, they may mutually affect one another. 
On the one hand, they may get in one another’s way as they 
walk about the fields; on the other hand, the walking of one 
may beat down a track, which makes walking easier for the 
other. The former of these two kinds of interaction is, of 
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course, much the more important. For, with land limited in 
quantity, the fact that A is occupying some of it inevitably 
means that there is less left to serve the purposes of B. 

§ 4. Though interactions that do not directly or necessarily 
entail either co-operation in production or Itansfer of services 
or goods thus play some part in economic life, those that do 
entail these things play a much larger part. These fall into 
three groups, transfer by ordered authority, transfer by what 
we may call, for want of a better name, anarchic exploitation, 
and co-operation or transfer by voluntary arrangement. The 
main purpose of this chapter is to indicate the general char- 
acter of these three groups. 

§ 5. When any substantial number of people are assembled 
fairly close together, they are certain to experience a need 
for some form of governing authority, if only to maintain 
peace and order among them. This governing authority 
— it is immaterial for the present purpose whether it is 
autocratic or representative — is bound, in the exercise of 
its functions, to enforce some minimum amount of transfer 
to itself from the people under its authority. There are 
three ways in which it may do this. First, it may directly 
require particular personal services from individual citizens, 
or may commandeer particular pieces of their property. 
Thus it may conscript them for the army, or for a labour 
battalion or for a jury. The only form of direct action along 
these lines that is important in times of peace in States out- 
side Russia is military conscription. In Russia, it appears, 
forced labour also is sometimes made use of for other than 
military purposes. Secondly, a government may levy taxes 
upon the general body of its citizens and use the proceeds to 
hire labour or purchase goods. When it acts in this way it 
enforces transfers to itself by indirect, instead of direct, pro- 
cess. Where military conscription does not exist, a certain 
number of men will have to be engaged for the army on that 
plan. In any event a certain number will have to be so en- 
gaged in a modern State for the police, judiciary and central 
and local administration. In some countries and at some times 
this exhausts the field of government service, but in other 
countries and at other times the field is much wider. In this 
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country public education and public health services absorb 
large sums every year. Thirdly, a government may levy taxes 
upon one set of people and use the proceeds in making pay- 
ments to another set, e.g. in War Loan interest, pensions, 
contributions to % unemployment benefit and so on. Here 
again transfers are effected by ordered authority through 
an indirect process; but in this case the choice and control 
of the transferred objects is left in private hands. 

§ 6. The most obvious form of interaction by exploitation 
is the exercise of force by one Robinson against another. He 
may hold up his neighbour and compel him to do work for 
him, either occasionally or throughout his life, as a slave. 
He may make raids upon the crops he has planted or the 
grain he has stored; he may play the part of a highwayman 
or an armed burglar; or, more systematically, he may compel 
some proportion of the fruit of other men’s labour to be sur- 
rendered to him at regular intervals. A second form of ex- 
ploitation is exploitation by fraud. It appears under a regime 
of contract when A, by deceiving B, induces him to accept 
a bargain much less favourable to himself than he would have 
accepted had he known the facts. Fraudulent company pro- 
moters and the sellers of many kinds of patent medicines exploit 
their fellows along these lines. A third form is more subtle. 
It consists in A’s threatening to create, or actually creating, 
a situation unpleasant to B and then allowing B to buy him 
off. This form is best illustrated by the art of the blackmailer. 
He gets his living by not doing something that B would dis- 
like and being paid for his “abstinence”. An alternative 
form is for A deliberately to put an obstacle in B’s way and 
to induce B to pay him for service done in removing it. At 
a certain spot in the Lake District, by which a road passes, 
there lie the discarded remnants of a disused gate. In holiday 
seasons, when motor traffic abounds, the village children 
place this gate across the road and stand by to open it, thus 
“facilitating” — in the confident expectation of pennies — the 
passage of unsuspecting motorists. 

§ 7. Interaction of this type, in general, implies the doing 
of work by one set of persons to bring about the gratuitous, 
or, at all events, enforced, transfer to them of other people’s 
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wealth. Indirectly it also, in general, causes these other people 
to do less work, and so to produce less stuff, than they would 
otherwise do. Farmers in districts infested by bandits are not 
likely to 'cultivate their land as earnestly as they would do 
if the fruit of their labour were sure to coirte to them. Some- 
times, however, it happens that exploitation makes the 
exploited work harder and produce more than they would 
do otherwise. This reaction is more likely to follow from a 
regular and fairly foreseeable exploitation, e.g., through a 
tribute system, than from one that acts sporadically. In 
any event, looked at in the broad, anarchic exploitation is 
plainly adverse to the aggregate interest of the community in 
which it is practised. Consequently, all communities that have 
succeeded in establishing organised government make use 
of public authority to mitigate or suppress it. A large part 
of the legal system of modern States is concerned with 
penalising attempts at private self-enrichment through the 
exercise of force, fraud and blackmailing activities The law 
on these matters is continually being modified to prevent 
evasion; and the police system is organised to prevent open 
breach. As a consequence, inside organised communities the 
part played by exploitation is continually decreasing in 
importance, though there are still certain types of activity 
undertaken by large business concerns against their trade 
rivals — boycotts, destructive rate -cutting, freezing-out — that 
have not been brought fully under social control. Between 
organised communities, however, interaction by exploitation 
in one form or another plays a much larger part than it does 
inside them. Until the establishment of the League of Nations 
and the signing of the Kellogg Pact force and the threat of 
force — war and diplomatic blackmail — were not illegal as 
between sovereign States and were not subject to any 
penalty. In recent times some advance has been made in this 
matter; but very much has still to be achieved. 

§ 8. There remains interaction through voluntary private 
dealings. Under this head are included all ordinary private 
purchases, whether against prompt payment or against 
promises of payment later on; all private loans; all ordinary 
hirings of labour and of land. This vast mass of “business”, 
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most of it conducted between citizens of the same State, but 
a substantial part international in character, is, of course, 
in complex modern communities built upon a foundation of 
legal rules about property and contract, interpreted in each 
State by the appi\ipriate set of Courts. In the great majority 
of cases this machinery is never invoked, but its presence in 
the background, alike in fact and in men’s minds, is essential 
to the smooth conduct of affairs. In the actual world inter- 
action of this type is much more important than interaction 
by exploitation. This is not the consequence of any external 
Fate. The predominance of voluntary private dealings is, 
on the contrary, largely the result of an elaborate system 
of laws and institutions deliberately devised to bring about 
that very result. In this book nothing more will be said about 
interaction by exploitation. In accordance with established 
tradition it is postulated that, apart from the spending and 
raising of revenue by public authorities — to which only a 
passing reference will be made 1 — all economic interaction is 
by way of voluntary* private dealings. 

1 Cf. post, Chapter XLVII 
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CHAPTER XIII 


THE CAUSES AND CHARACTERISTICS OF VOLUNTARY 
PRIVATE DEALINGS 

§ 1. The causes of voluntary private dealings consist, of 
course, in the advantages which, under the aegis of State 
rules about property and contract, those who engage in them 
expect to gain. The present chapter will, therefore, consist 
of a general account of what these advantages are. The 
essence of what has to be said was set out long ago in Adam 
Smith’s masterly discussion of the division of labour, and is 
too familiar to warrant lengthy exposition. 

§ 2. Voluntary private dealings include co-operation in 
production and exchange. When we think of production as 
a whole, these two things appear as opposite sides of the 
same shield. People co-operate by producing services and ex- 
changing them, directly or indirectly, for other services. It 
is, however, convenient to draw a distinction, within the broad 
group, voluntary private dealings, between the exchanging 
against one another of finished commodities and co-opera- 
tion by different people in making each of these commodities. 
This distinction is not, indeed, one that should be pressed un- 
duly. For “finished commodity” is an ambiguous concept. A 
cheese, for example, in a consumer’s house, though commonly 
conceived as the same finished commodity as a similar cheese 
in the factory, in fact differs from it by the transport and 
trading services that it embodies. Still, provided that its 
logical imperfections are recognised, the distinction helps 
exposition. 

§ 3. In a community where, for physical or other reasons, 
co-operation between different people in the production of 
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individual commodities was impossible, there would still be 
a great gain to total output if, instead of everybody making 
for himself all tjie commodities that he wanted, each special- 
ised in making one or a small number of commodities, and 
entered into exchange relations with his neighbours. For 
continued practice over a narrow range enormously increases 
skill; and, the fewer the transitions that have to be made from 
one kind of work to another, the smaller is the wastage of 
energy and time. Of course there are limits, set by technical 
conditions and by the numbers of the community, to the 
extent to which specialisation and exchange in this sense 
can profitably be carried. If there is some article, of which 
everybody wants such a minute quantity that the total 
quantity wanted would not take even one man all his time 
to make, some people, if not all, will have to make this 
article as well as their main commodity. But in a broad 
general way we may say that gain will result from everybody 
concentrating on a single sort of commodity. By doing this 
and exchanging among themselves their respective surplus 
products, they will all, for a given amount of work, obtain 
more than they could have done otherwise of all those com- 
modities, some quantity of which they would have obtained 
anyhow; while, over and above this, labour power will be set 
free to procure for them a number of other commodities, 
which, apart from specialisation and exchange, they would 
not have had at all. 

§ 4. The advantages yielded by co-operation in the pro- 
duction of particular finished commodities are of a like 
general character. Where it is practicable, specialisation can 
be pressed beyond completed commodities to small parts 
and small processes; skill being enhanced and waste of energy 
and time in transitions being saved at every stage. The 
number of operations, into which the making of a finished 
article can be broken up, varies, of course, with the technical 
situation. “A pair of shoes is now made by groups of men 
working at some 240 different operations. The manufacture 
of watches, typewriters, motor cars is broken up into many 
tiny parts. The old model T Ford is the product of 7882 
different jobs. More simple products are incapable of such 
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fine subdivision. A table knife or a loaf of bread could not 
with advantage pass through a thousand hands; however large 
the output to be produced, a dozen could do the work as 
well. But a motor car could not be cheaply manufactured 
by a dozen men however skilful.” 1 Moreover, in some cases 
different operations cannot advantageously be allocated to 
different workers on account of the great difficulty that 
would be involved in co-ordinating their work. Thus, though 
it would be physically possible, it would not be advantageous 
to have a number of different men engaged in painting 
different square inches of a portrait. Difficulties of co-ordina- 
tion, however, though they limit, are far from doing away 
with, the advantage for production of co-operation by many 
different kinds of specialised workers. If there are, so to 
speak, enough men to go round, the logic of the situation is 
that, when they once start co-operating with one another, 
the whole set of them, originally Jacks of all trades, pre- 
sently find themselves, because by so doing they can get 
more stuff for less work, becoming specialist exponents of 
single jobs or small ranges of jobs. This would be so even 
though initially all the men were exactly alike. A fortiori it 
is so in so far as their inborn aptitudes are various. 2 

§ 5. To this cursory account — every reader should go for 
himself to Adam Smith’s masterpiece — a concluding word 
may be added. In an economy where there is exchange of 
finished commodities, but no co-operation in making them, 
we may properly allow ourselves to reckon as finished com- 
modities the services of transportation and of wholesale and 
retail dealing. These, to the great gain of everybody, will 
have their specialist workers. But in an economy where co- 
operation in the making of individual finished goods is 
admitted there is something more. A new type of specialist 
is required, one who stands at the hub of the economic wheel. 


1 E. A. G. Robinson, The Structure of Competitive Industry , p. 20. 

2 It may be noted that, if they were all initially exactly alike, a state of 
non-co-operation would be in equilibrium. “Comparative costs” would be 
everywhere equal. But the equilibrium would be unstable: for, if, acci- 
dentally, any degree of specialisation were introduced, there would be no 
tendency to return to the original position, but a cumulative tendency 
to depart further from it. 
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If a number of people were making, each of them individually, 
complicated objects ready for consumption, it would be 
possible, though highly inconvenient, for them to interact 
with one another by direct barter without any mediation. 
But, when different people are providing services which 
separately do not yield completed objects, that is not feasible. 
Suppose, for example, that a number of different kinds of 
hand and brain workers, assisted perhaps by machines owned 
by yet other people, work together in an integrated concern 
that turns raw cotton into finished cloth. Robinson A, 
Robinson B, Robinson C and so on all want finished cloth. 
None of them can be satisfied by the bartering of an hour’s 
spinning work, either of themselves or of machinery belong- 
ing to them, against an hour’s weaving work. What is re- 
quired is that a certain proportion of the cloth that results 
from their combined operations shall somehow be allocated 
to each. This implies the presence of some person to make 
bargains with each of the several Robinsons. These cannot 
deal together directly. Their interaction must, in general, 
be accomplished indirectly through a mediator, who pays out 
wages, interest and rent for the services of his various human 
and material assistants. This mediator may be either an 
independent person who hires the labour, capital and land, 
or himself the hired agent of those who provide one or other 
— usually the second — of these factors. It is important to bear 
in mind, however, that, in a stationary state this functionary, 
whether he be hirer or hired, differs fundamentally from the 
entrepreneur of the actual world, in that he does not need to 
introduce innovations, to undertake risks or to forecast an 
uncertain future. 



CHAPTER XIV 


THE NEED FOR MONEY IN VOLUNTARY PRIVATE 
DEALINGS 

§ 1. Before the more complex problems associated with 
voluntary private dealings are attacked it will be convenient 
to review in turn one set of arrangements , a money system, 
without which co-operation and exchange cannot function 
effectively, and one concept, that of a market, without which 
their functioning cannot be understood. This chapter is con- 
cerned with money, Chapter XV. with markets. 

§ 2. In a community consisting of one person only there 
is obviously no need for money. Nor is there need for it in 
a community consisting of many persons, so long as only a 
single sort of commodity is being produced. For in such a 
community some of the functions normally performed by 
money could be performed by this commodity itself, while 
other functions would not need to be performed at all. Thus 
little purpose would be served by the emergence of a special- 
ised medium of exchange. No doubt, we could, if we wished, 
arrange for paper notes to be paid out to workpeople and 
shareholders, with which these people should then buy their 
appropriate share of the one commodity. But it would be 
almost, if not quite, as easy to arrange for them to be paid 
directly with the commodity itself. The second principal 
service usually performed by money, that of constituting 
a unit of account, or measure of value, in terms of which 
different commodities can be given a single price, and so 
obviating cumbrous arrangements for pricing each of them 
in terms of each of the others, will obviously have no place 
in a one-commodity community. The third and fourth 
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services, those of providing a standard of value for deferred 
payments and a store of value, could no less obviously, in such 
a community, be adequately performed by the one com- 
modity itself. in an economy of co-operation* and ex- 
change, containing, not merely many persons, but also many 
different sorts of commodity and service, the case is quite 
different. It is not merely that, for the exchange of goods 
against goods, double coincidence would often be lacking. 
Payments for the services rendered by the factors that co- 
operate in complex forms of production would be still more 
difficult to carry through. Eor each captain of industry to 
exchange the commodity produced by him for other com- 
modities in the exact proportions needed to satisfy his various 
payees would require in him an impossible degree of know- 
ledge about their several tastes, besides rendering every 
individual act of wage payment an intolerably lengthy 
business. If, to avoid this, each captain paid his assistants 
in his own product and left it to them to exchange this by 
barter for the things they wished to consume, there would 
again be hopeless difficulty. The inconvenience would be 
serious enough if the only products made were articles 
divisible into small units, such as bread, and beer, and boots. 
But many commodities are not thus divisible. A concern 
whose business it was to build Atlantic liners or other objects 
of large individual value would be debarred absolutely from 
arrangements of this kind. It is impossible to pay out as 
wages bits of an Atlantic liner. But there is no need to repeat 
here what has so often been said on these matters. It is 
obvious that a community based on co-operation and ex- 
change would suffer serious inconvenience if there were no 
instrument to perform the several services that have been 
described above. 

§ 3. It is not logically necessary, as Jevons long ago made 
clear, that all these services should be performed by the 
same instrument. Among the actual concrete media of ex- 
change currently employed there need not be any whose 
name is identical with the name of the pricing unit used in 
prompt, or of that used in deferred, transactions; nor need 
these two pricing units be identical. Thus it might happen 
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that all goods were priced in guineas and fractions of guineas, 
though no actual guineas existed. It is not even essential that 
the unit of pricing — say the guinea — should have a stable 
value in* terms of the current medium of^ exchange. For 
example, in the post-war monetary chaos in Germany goods 
in shops were often priced in dollars, while the number of 
marks that a dollar represented was continually changing. 
But, of course, it is convenient that abstract pricing units 
for prompt and for deferred transactions should both coalesce 
with one of the concrete units embraced in the system of 
exchange media. In all ordinary circumstances in modern 
States this requirement is satisfied. Furthermore, the media 
of exchange, while held in anybody’s hands, necessarily also 
constitute for him a store of value in readily available form. 
Thus the monetary system is a single coherent whole. 

§ 4. In the fluctuating conditions of actual life the role 
played by that system is extremely complex, and is the 
proper subject matter of prolonged inquiry. But in a stationary 
state it is comparatively simple. In so far as economic affairs 
are conducted through the mediation of money, every real 
transaction is accompanied by a monetary transaction — a 
shadow, if we will, of the real one. In actual life these real 
transactions include capital transactions, in which pieces of 
durable property change hands against money — including, 
of course, bank money — from time to time. Here money is 
on a par with everything else. It is one sort of property 
among others. The things against which it is successively 
exchanged have the same degree of permanence that it has. 
But in a stationary state there are no capital transactions 
— only income transactions. In these the relation between 
reality and shadow is a different one. A succession of evan- 
escent entities appear, are exchanged against money and 
then disappear. Money — by which I shall here mean relevant 
money, to the exclusion of mere hoards of money that never 
enter into money income at all — is a permanent stock. It 
stands available to perform the service of mediating ex- 
changes for innumerable generations of new income objects. 
There is not a stream of new money flowing into the lake 
of being from nothingness at one end and out again into 
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nothingness at the other, as the stream of real income does. 
On the contrary, the same money that flows out of the lake 
returns again and again to flow into it. Money is always 
entering along ^jth the real income that enters, and always 
going out along with the real income that goes out. But, 
whereas real income, after passing through the lake, disappears 
for ever, money repeats its journey again and again in endless 
succession. There is an annual flow of money income paid 
out to the providers of real income for their services and a 
fixed stock of money. In stationary conditions the annual 
flow and the stock are both constant, and there is, therefore, 
between them a constant numerical relation. The annual 
money income of the community is such and such a multiple 
of its fixed money stock. 

§ 5. The general character of the process, by which, on 
the basis of the fixed stock, an endless succession of equal 
money incomes is generated, is clear enough. People on every 
pay-day receive a certain money income, which they pre- 
sently spend in buying goods from shops and personal service 
from professional men and domestic servants. The shop- 
keepers pay out a large part of what they receive to the 
wholesalers with whom they deal. The net balance of their 
receipts from sales over their expenditure in purchasing 
the things to be sold and the other costs of running their 
business constitutes their money income. A like net balance 
constitutes the money income of wholesalers, of manufac- 
turers and of everybody else. Thus the total money income 
per year of the community must by no means be con- 
fused with the gross turnover of money, which is a quite 
different and much larger sum. This total money income, 
having been received, is presently spent, and, in the process, 
generates new money income. If we suppose that, for all 
units of money that enter into income, the interval between 
receipt as income and expenditure plus the interval between 
expenditure and reappearance as income have always the 
same duration, the succession of money incomes that are 
generated in successive periods of time must all be equal to 
one another; and also, for periods of the same length as the 
interval between successive appearances of the representative 
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money unit as income, must be equal to the money stock. In 
actual life, of course, the intervals between receipt and ex- 
penditure are different for different incomes, and the intervals 
between expenditure and resultant income fl'c also different. 
A man whose income is paid to him once a quarter does not, 
on the average, pay it out again so rapidly as a man on 
weekly wages. Nor do different types of expenditure generate 
new incomes with equal speed. If I buy the services of a 
professional man, my expenditure becomes his income im- 
mediately; but, if I buy a Rolls-Royce car and the company 
several months later pays out to its shareholders the part of 
the selling price that is profit, the interval between my expendi- 
ture of money income and the reappearance of this part of 
it as shareholders’ income is considerable. Thus we have not 
to do with a simple situation, in which all the money items 
that are income on any day become income a second time 
after one and the same number of days. To-day’s income is 
reincarnated, some of it to-morrow, some of it a week hence, 
some of it a year hence. The income of any day is thus 
generated, not from the income of one earlier day, but from 
parts of the incomes of many earlier days. But these different 
parts, some reincarnated after a long interval, some after a 
short one, must always add up to the same amount, provided 
that the proportions of the money stock that enjoy different 
intervals between successive incarnations remain constant, 
and that, over a period long enough to cover the longest 
interval, daily incomes have been equal. This analysis might, 
of course, be carried much further; but to attempt this would 
be to wander from our present purpose. 1 

§ 6. In the two preceding sections a very brief and sum- 
mary account has been offered of the way in which in a 
stationary state the money system functions. To some readers 
that account may perhaps suggest that money in such a 
state plays a purely passive role, merely providing a method 
for carrying through transactions that would have taken 
place by some method whether money had existed or not. 
It may be well explictly to repudiate this error, lest the im- 
plicit repudiation contained in § 2 may not have been fully 

1 Cf. The Theory of Unemployment , Part IV. chaps, n.-iv. 
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grasped. The error is a very serious one — exactly similar to 
the error which would be made if anyone were to say that 
a highway is merely used for acts of transport, which, had 
there been no h^hway, would in any event have been ac- 
complished somehow. The analogy is complete, for, as Adam 
Smith observed long ago, the machinery of money and credit 
provides, in effect, a highway for commerce. The difficulties 
and obstructions that would inevitably be met with under 
a regime of barter have been repeatedly emphasised by 
economists. Obviously, just in so far as the absence of a 
money system handicaps many types of exchange, the 
presence of one facilitates them. It enables a much higher 
degree of specialisation and division of labour to be estab- 
lished than could come about in a barter economy, and thus 
makes possible either increased leisure — the establishment 
of shorter hours of labour — or a higher scale of consumption, 
or, it may be, both of these things together. 



CHAPTER XV 

MARKETS 

§ 1. To enable the functioning of an economy that embraces 
co-operation and exchange to be properly understood we 
need, as was stated at the beginning of the last chapter, 
the concept of markets. Prima facie among these markets 
some will be perfect and others imperfect in varying degrees. 
I propose, following Jevons, to define perfection for markets 
in a special way. “A market”, he wrote, “is theoretically 
perfect when all traders have perfect knowledge of the 
conditions of supply and demand and the consequent ratio 
of exchange.” 1 This use of terms, which is not, it must be 
confessed, always consistently maintained by Jevons him- 
self, is by no means universal among recent writers. Some of 
them speak of markets as imperfect, not only where ignor- 
ance prevails, but also, even apart from this, where any ele- 
ment of monopoly is present. For me, however, monopoly, 
equally with competition, is compatible with market per- 
fection. Any market in which there is no ignorance is a 
perfect market. But in a stationary state ignorance may 
properly be conceived as smoothed away. Hence the 
markets with which we have here to do are all perfect — or at 
least approximate to perfection so closely that the measure 
of imperfection they still retain may be disregarded. For the 
purposes of this discussion, therefore, a market means a market 
that is perfect. There is for us no other kind. 

§ 2. The term market is sometimes used in such a way that 
any two articles are regarded as in a common market if the 
actual price anywhere of one of them is different from what it 

1 The Theory of Political Economy , Third Edition, p. 87. 
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would have been had the other not existed. This condition is 
obviously satisfied when two articles, different in kind, but 
in some measure capable of satisfying the same needs, are on 
sale in the same^place. It is likewise satisfied when the two 
articles, instead of being rivals, are complementary to one 
another. Yet again it is satisfied when there is a linkage, not 
on the side of demand, but on that of supply; whether the 
two things are jointly supplied or are competing users of 
some raw material. Nor is even this all. In a strict sense the 
condition is satisfied for all different kinds of articles that are 
bought and sold in the same neighbourhood, even though 
they are not related in any of these special ways. For, if one 
ceases to exist, and, therefore, no money is expended on it, 
there is more money available to spend on the others and 
their prices are affected. This means that everything in the 
same neighbourhood is in a common market, and the word 
loses all significance. 

§ 3. To obviate this result, I shall premise that in one 
market there can only be one single type of (homogeneous) 
commodity or service. 1 Commodities that are good sub- 
stitutes for one another are not, as is sometimes suggested, 
in “an imperfectly competitive market”. 2 My use does not 
allow this. In respect of any number of different commodi- 
ties or services, however good substitutes they may be, there 
are at least that number of different markets. For different 
types of motor car there cannot be one market, but only a 
number of closely interconnected markets. This, of course, 
is a matter of words, not of principle. I state my proviso 
without attempting to prove that the plan followed here is 
“better” than any other plan. 

§ 4. Having thus decided that no units of different articles 
can be in one market, we have to inquire next in what 

1 From the standpoint of a short period it may often happen that different 
units of a physically identical commodity are not homogeneous from the 
standpoint of the buyer; e.g. he prefers to buy the units offered in some 
particular shop. In a less degree this may also happen from the long-period 
standpoint of a stationary state. To avoid complicating the argument, I 
shall, however, ignore it. Anyone who wishes to do so can bring it into 
account, without departing from the general plan followed in the text, by 
regarding it as a kind of virtual cost of transport (cf .post. Chapter XLIY. § 8). 

a Chamberlin, The Theory of Monopolistic Competition , p. 68. 
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conditions different units of a single homogeneous commodity 
respectively are and are not in one market. The answer is 
that different units of it are in one market provided that, 
en route • between the sellers’ works and t]/e buyers’ home, 
they pass through, and are available for purchase and sale 
to any applicant at, a common nodal place. A nodal place 
is conceived as a region between the several parts of which 
costs of transport are nil. Thus, if costs of transport were in 
fact nil everywhere, the whole world would be embraced in 
the same nodal place. But in actual life, where costs of trans- 
port are not nil, nodal places are contracted to very small 
areas; in effect, they are nodal points. This definition, it will 
be noted, allows the same unit of a commodity to be at the 
same time in two or more different markets. For there is 
nothing to prevent it, in its journey from works to home, pass- 
ing through and being available at the nodal points of any 
number of separate markets. 

§ 5. These nodal points must be situated somewhere in 
space. If there is only one seller and only one buyer, the 
position of the relevant nodal point is ambiguous. It may be 
regarded indifferently as lying anywhere on the line of 
cheapest transport from the seller’s works to the buyer’s 
home. If there is only one seller, but more than one buyer — 
apart from the special case of the line of cheapest transport 
to the most distant home passing through all the homes — it 
must lie at the seller’s works; in the converse case at the 
buyer’s home. In general the nodal point of any market will 
occupy some sort of central position among the mass of 
works and homes that it serves. If there is a number of works 
scattered at different distances round it and a number of 
homes also scattered at different distances, it may lie very 
close to one of the works, or to one of the homes, or to both 
a works and a home, or it may lie a long way from any works 
or any home. It does not matter where it is. The essential 
fact is that all the units of the commodity that are in the 
market, of which it is the hub, must pass through it. 

§ 6. A hasty reader may be tempted to conclude that, if 
this is so, most markets will be of very narrow range, i.e. that 
for most commodities there will be a large number of small 
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separate markets. For, he will urge, in practice it will usually 
not pay to send stuff to be dealt in except at a place that lies 
more or less on a straight line between the originating works 
and the purcha^ng home; and not many of these straight 
lines are likely to pass through any one point or small area. 
This reasoning, however, ignores the fact that transport over 
land can only be accomplished with reasonable cheapness if 
it follows prepared ways, and that the construction of pre- 
pared ways is expensive. The implication of this will be at once 
realised if we mentally contrast a telephone system under 
which each subscriber is directly connected with all the others 
with one in which the connections are made through a 
central exchange. Suppose that there are four subscribers 
situated at the four corners of a square. For indirect connec- 
tions through the centre of the square a line is required equal 
in length to twice the diagonal of the square; for direct con- 
nections a line equal to twice the diagonal plus four times a 
side of the square. With a large number of subscribers it is 
obvious that the extra total distance to be traversed with a 
system of direct connections, and so the extra cost, would be 
enormous. A comparatively small number of individually 
large distributing centres must be established. For a like 
reason the individual units of most commodities, in the 
course of their journey from works to homes, must be con- 
centrated in large numbers at one or another of a few points. 
This is, indeed, the reason why wholesale and retail establish- 
ments exist at all. Markets are thus at once fewer in number 
and of wider individual range than might at first sight be 
supposed. 

§ 7. But this does not exhaust what has to be said. In § 4 
there was laid down as a condition for different units of a 
commodity being in the same market, not merely that in 
their passage from works to home they should pass through 
the same nodal place, but also that they should be available 
there for purchase and sale to any applicant. It is not enough 
that the several units should all pass through a nodal place 
in the physical sense, e.g. in a rocket aeroplane. The second 
condition, availability, is also essential. Different units of 
personal service, e.g. operations for appendicitis, transport, 
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and commodities such as water, gas and electricity, which 
have to be delivered to their purchasers through a private 
apparatus, are not in the same market, however close to one 
another .their respective purchasers may liv^. 

§ 8. In a market containing only one buyer and only one 
seller, who bargain by way of total amounts exchanged, 
questions about the relationship of the prices of different 
units of the commodity traded are meaningless. When A, 
for example, exchanges with B 100 herrings for 100 tomatoes, 
the units of tomatoes and herrings have a definite average 
price, hut no distinguishable specific price. In these conditions 
there is nothing to be said. Provided, however, that A and B 
bargain by way of a rate of exchange, as, for example, 
the representatives of a Trade Union and an Employers’ 
Federation do, there is a specific price, and this price can, 
of course, be only one. When there is more than one buyer 
or more than one seller, there is not in any case any 
difficulty. At the nodal point of any (the same) market 
in which they deal all units of commodity that are bought 
and sold must have the same price. For, if any seller offers to 
sell at less than the common price, the purchases of all the 
buyers will be concentrated upon him, the other sellers being 
deserted, until price uniformity is restored. In like manner, 
if any buyer offers to buy for more than the common price, all 
the sellers will concentrate upon him and desert the others 
until, as before, price uniformity is restored. In short, any 
difference between the prices of different units of a single 
homogeneous commodity — i.e. a commodity such that, in 
Jevons’ words, “any portion may be indifferently used for 
any other portion” 1 — at the nodal point of a market auto- 
matically evokes processes that tend to, and so, in the 
conditions postulated for a stationary state, do in fact re- 
move it. 2 

1 Theory of Political Economy, p. 91. 

8 The pseudo -converse proposition, “Equality of price between two points 
implies that the units of commodity sold there are in the same market’’, 
is not, of course, valid. Between two places separated by transport costs, 
say, London and the capital of Mars, the gold prices of tomatoes may by 
accident be identical, but the two sets of tomatoes are not in the same 
market. 



XV 


MARKETS 


81 


§ 9. As between the nodal point and other points in the 
same market price relations are as follows. If there is no cost 
of transport (including, of course, tariff charges and so on) 
between the noakl point and the homes of the buyers, price 
uniformity at the nodal point implies price uniformity at all 
the homes. Similarly, if there is no cost of transport between 
the nodal point and the works of the sellers, it implies 
price uniformity at all the works. But, if there is cost of trans- 
port along these routes, it does not imply that. It implies 
that at each home price is equal to price at the nodal point 
plus cost of transport to that home from the nodal 'point, 
and that at each works it is equal to price at the nodal point 
minus cost of transport from the works to the nodal point. 
I am, of course, assuming that transport from any works to 
any home via the nodal point is always charged an amount 
equal to the sum of the charge from the works to the point 
and the charge from the point to the home. 

§ 10. As between any two markets, if any unit of com- 
modity is in both markets, in such wise that, en route from its 
seller to its buyer, it passes first through the nodal point of 
market A and afterwards through that of market B, being 
available for purchase and sale at both, the price per unit at 
the nodal point of B must exceed that at the nodal point of 
A by the cost of transport of a unit from the nodal point of A 
to that of B. Since the prices at all other points in A are re- 
lated to that at its nodal point in the manner described in 
§ 9, and similarly with B, the relations among the prices 
ruling at all the several points in the two markets are thus 
determined If there is no unit of commodity in both markets 
in the above sense, and if there are not in the two markets 
any points between which passage can be made more cheaply 
than between their respective nodal points, the price at the 
nodal point of A cannot exceed that at the nodal point of B 
by more than the cost of transport from the second nodal 
point to the first, or fall short of it by more than the cost of 
transport in the opposite direction: but within this range the 
price relation between the nodal points is, on the data, in- 
determinate. This, of course, entails a like range of indeter- 
minateness in the price relation between any specified works 

G 
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or home in the one market and any specified works or home 
in the other. If there are points in the two markets between 
which passage can be made more cheaply than between their 
respective nodal points, the prices at the £wo nodal points 
cannot differ by more than the cost of the cheapest passage 
between any point in the one market and any point in 
the other plus the sum of the costs of transport between 
each of these two points and the nodal point of its own 
market. The range of indeterminateness may thus be narrowed. 

§11. There remains the case in which one seller disposes 
of some of his product through the nodal point of one market 
and some through that of another; and the analogous case 
of a buyer who purchases through the nodal points of two 
(or more) markets. Obviously there is nothing to prevent these 
things from happening. If the seller or buyer in question acts on 
the rule of competition, i.e. accepts the price of each market 
without reckoning on the possibility that their prices may 
be affected by his action, such cases can only arise provided 
that the difference between the prices ruling at the two (or 
more) nodal points is exactly equal to the difference in the 
costs of transport between these nodal points and the seller’s 
works or buyer’s home ; e.g. in the limiting case, when these 
costs are equal, provided that the prices at the two nodal 
points are equal. For, if a seller or a buyer finds one of the 
nodal points more advantageous to deal in than the others, he 
will confine his dealings wholly to that point; or, alternatively, 
will press his dealings at that point and withdraw from the 
others till price differentiation disappears. If, however, the 
seller or buyer in question acts on the rule of monopoly, he 
may deal through the nodal points of two or more markets 
without it being necessary for the prices at these points to 
be related in the above manner, provided that the difference 
between the prices ruling at the two nodal points is less than the 
cost of sending units dealt in at one of them to the other , to be 
dealt in again there. When the costs of transport from a mono- 
polist seller’s works or a monopolist buyer’s home to each of 
two nodal points are equal, this proviso is, of course, satisfied 
if any cost is involved in sales, in the one case from one buyer 
to another buyer, in the other case from one seller to another 
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seller. Granted that it is satisfied, it may be to the advantage 
of a monopolist seller to restrict his sales in the (to him) best 
market and to dispose of the balance of his produce elsewhere, 
because, if he aCcted otherwise, the price offered in his best 
market would fall and he would lose more by that than he 
would gain by selling the rest of his product at a higher 
price than he is actually getting. In like manner, it may be 
to the advantage of a monopolist buyer to restrict his 
purchases in the cheapest market and to satisfy the balance 
of his needs on worse terms elsewhere. This situation is rare 
with buyers, but common with sellers. 



CHAPTER XVI 


AN EXCHANGE ECONOMY IN RELATION TO COMPETITION 
AND MONOPOLY 1 

§ 1. With the ground prepared by the three preceding 
chapters it would be possible, if we so desired, to step 
straight from a Crusoe economy to one in which voluntary 
exchange of finished commodities and voluntary co-operation 
in the production of individual commodities are both present. 
It is easier, however, to proceed by stages, isolating in the 
first instance certain aspects of the problem of exchange. For 
the next section of this inquiry, therefore, occupying Chapters 
XVI. to XXI., I shall work with a model, which resembles the 
Crusoe model in that there is no co-operation in the produc- 
tion of any commodity; but many different people are present, 
making, some one, some another kind of commodity, and 
exchanging these commodities among themselves. In these 
chapters no reference is made to capital or land. It is not 
necessary to the argument to suppose that there is no capital 
or land; but, if there is, each person must be conceived as 
rigidly connected with and embodying, as it were, inside him- 
self, whatever modicum of capital and land he uses. The issues 
to be discussed have a much wider reference than is given to 
them here, but their significance can, I think, be best appre- 
hended when they are displayed in this simplified model. 

§ 2. In an exchange economy the product of the marginal 
unit of any worker’s work, the desire for which has to be 
balanced against his aversion from that marginal unit itself, 
is not, as it is in a Crusoe economy, the specific addition 
made by that unit of work to physical product, but a col- 

1 Cf. Appendix IV. 
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lection of other things obtained by exchange. At first sight 
this seems to be a point of small importance. Each man is 
still “producing” the things he wants. He is, indeed, pro- 
ducing them, not directly, but indirectly via a process of ex- 
change; but he is, none the less, in a wide sense producing 
them. When he exchanges, say a tenth, of the immediate 
output of his work for so much wheat, he is devoting that 
much work to securing for himself that much wheat. Prima 
facie, therefore, it would seem that the analysis of Chapter 
VIII. is applicable to an exchange economy, subject only to 
verbal adjustments. In truth, however, this is not so. .In the 
more complex economy, when anybody adds an increment to 
his work, he not only increases his output of service or stuff, 
but also, because that output is increased, reduces the rate 
at which it exchanges for other things. Thus suppose that a 
particular person is making iron in order to exchange it 
against wheat. What is yielded to him by the marginal unit 
of his work is the difference made by it to his total receipts of 
wheat; i.e. the quantity of wheat that he obtains in exchange 
for the additional iron that he is producing minus the reduc- 
tion in the quantity of wheat for which his original output 
of iron exchanges. The point may be put in more general 
terms. In an economy consisting of a number of people 
living together, but not trading with one another, each one 
will carry his work up to the point at which his aversion from 
the marginal unit of it is equal to his desire for the marginal 
product. In an exchange economy, where, as we may suppose 
for simplicity, service is paid for in money, there are two 
quantities to be distinguished. First, there is the value of the 
marginal product of a given quantity of our exchanger’s 
work . 1 This is equal to the marginal product of that work 
multiplied by the price per unit at which the product sells. 
Secondly, there is the marginal value of product of our ex- 
changer’s work. This is equal to the difference that is made to 
his total money receipts by the performance of the marginal 
unit of his work. It is equal to the value of the marginal 

1 The distinction between marginal private and marginal collective 
product, which will play a part m later chapters, will, for simplicity, be 
ignored here. 
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product minus the difference caused in the price of the pro- 
duct multiplied by the quantity of product which he produces. 
Hence the two quantities coincide provided that the per- 
formance of the marginal increment of our exchanger’s work 
has no effect on the price of the product. Otherwise the 
marginal product of value due to his work is less than the 
value of the marginal product. There is thus in an exchange 
economy an element that in a Crusoe economy is necessarily 
lacking. 1 

§ 3. Now, if an individual producer is selling in two or 
more iparkets related in such a way that he is able, in the 
manner described in the last section of the preceding 
chapter, to charge different prices at works for different units 
of his article or service, he can add an increment to his work 
without affecting the price of the output, certainly of a part, 
possibly of the whole, of the work he is already doing. In the 
latter case the value of marginal product and the marginal 
value of product coincide; and our producer will carry his 
work unambiguously up to the point at which his aversion 
from the marginal unit of it is equal to his desire for each of 
these two identical things. In Chapter XLIII. some study of 
this situation will be made. Here it is postulated that each 
producer is constrained to sell at works all units of his output, 
that emerge at a given time, at the same price. In these con- 
ditions an increment of work by any producer is bound to 
modify the price of the product in some degree, except only 
when he is producing something for exchange against itself, 
i.e. not for exchange at all, but for his own use. It does this 
partly directly and partly indirectly by causing a somewhat 
smaller decrement in the output of other producers of the 
same commodity. 2 If, indeed, any of these other producers 
were operating under conditions of constant returns, their 

1 What is called here the marginal product of value is called by some 
writers — e.g. Mrs. Robinson m The Economics of Imperfect Competition — 
the margmal revenue. 

2 As the careful reader will observe, the argument of the text tacitly 
assumes that the effect of one producer’s conduct upon the conduct of other 
producers of the same commodity is determinate. In those conditions, to 
be discussed in Chapter XVII., where this effect is indeterminate, both the 
value of marginal product and the marginal product of value to our pro- 
ducer are likewise indeterminate. 
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decrement and our producer’s increment would be exactly 
equal, so that price would not be affected at all. But, as will 
appear more fully in Chapter XXIV., in a stationary state this 
situation is highly improbable, and may safely be left out of 
account. Hence, except in the special case of production not 
for exchange, the marginal product of value to any producer of 
any commodity is bound to fall short of the value of marginal 
product in some degree. The extent to which it falls short 
of it will be smaller, the less is the part of the total output 
of his commodity for which the particular producer is 
responsible and the more elastic is the general demand for 
that product. In these circumstances there are two possible 
objectives open to him: to carry his work so far that his 
aversion from the marginal unit of it is equal to his desire for 
the value of the marginal product, or to carry it so far that 
his aversion is equal to his desire for the marginal product 
of value. If he chooses the first, we say that he is acting in 
accordance with the rule of competition. This rule Pareto 
characterises thus: “L’echangeur subit les prix du marche 
sans essay er de les modifier de propos d61ibere. Ces prix sont 
modifies effectivement par son offre ou sa demande, mais 
c’est a son insu. C’est ce qui characterise l’etat que nous 
appellons de fibre concurrence.” 1 On the other hand, if he 
chooses the second objective, i.e. has regard, in deciding on 
the quantity of his work, to the effect of his action on the 
price of the commodity, we say that he is acting monopolist- 
ically, or exercising monopoly power. These two sorts of 
action, thus defined, are, of course, all-inclusive. All eco- 
nomic action must either be competitive in character in this 
sense or monopolistic in character. In an exchange economy, 
in what circumstances will our producer — we suppose him 
to be operating in a single market and, therefore, debarred 
from price discrimination — adopt the one or the other sort of 
action? 

§ 4. To anyone approaching this question from the mathe- 
matical side it may seem evident that the maximum principle 
must always impel him to act monopolistically. For this is 

1 Cours (Tdconomie politique , vol. i. p. 20. Of. Moore, Quarterly Journal of 
Economics, 1900, p. 214. 



88 ECONOMICS OF STATIONARY STATES 


CHAP. 


the logical outcome of that principle. But this is a wrong 
method of approach. The maximum principle operates upon 
human beings, not upon electrical machines of perfect sensi- 
tivity. The value of marginal product is a thing readily en- 
visaged, and, so to speak, a good natural target. The marginal 
product of value is much more obscure. If the difference 
between it and the value of marginal product is small, 
ordinary people may well fail to recognise that there is a 
difference. They will then act as though there were in fact 
no difference. In this case it is the value of marginal product 
that guides practice; which means that the rule of competi- 
tion, and not the rule of monopoly, is being obeyed. For the 
typical producer there is, we must presume, some critical 
size of reaction upon price, above which he does, and below 
which he does not, attend to it. What that critical size is 
cannot be deduced by ratiocination, any more than the 
degree of physical stimulus just sufficient to be noticed by 
our senses can be so deduced. It is, so to speak, a piece of 
brute fact. Whether any individual producer in given con- 
ditions will act competitively or monopolistically depends 
upon that fact in conjunction with the actual difference 
between the value of his marginal product and his marginal 
product of value. 

§ 5. Up to this point we have tacitly assumed that the 
separate producers of particular commodities or services act 
as individuals and do not enter into combinations for the 
purpose of effecting sales jointly. In fact, however, they may, 
and often do, do this. Now, when a number of people pro- 
ducing some commodity or service — for simplicity we sup- 
pose them all to be alike — agree to regulate their output 
jointly, the value of the marginal product of any assigned 
quantity of work is not affected, but the marginal value 
of the product accruing to each of them is diminished; for 
now each knows that, if he increases his output by a marginal 
increment, all the others will do the same, so that the price of 
the product will be reduced by the effect of their additions 
as well as of his. The difference between value of marginal 
product and marginal product of value is, therefore, made 
larger; the effect on its size varying directly with the pro- 
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portion of the producers of the commodity or service that 
are included in the combination. When a large number of 
these persons is combined together, it is, therefore, much 
less likely that they will act in accordance with the rule of 
competition than it would have been had they remained 
uncombined. 



CHAPTER XVII 

THE CONDITIONS OF MATHEMATICAL DETERMINATENESS AND 
INDETERMINATENESS IN A SINGLE MARKET 1 

§ 1. In any single market the price level of all units of com- 
modity dealt in at the nodal point is, by definition, uniform. 
The purpose of this chapter is to inquire in what circum- 
stances in such a market the desires and productive capacities 
of the parties are sufficient to determine in the mathematical 
sense, as defined in Chapter VII., what this price level will 
be; in what circumstances, in other words, the above data 
enable us to construct a number of independent equations 
equal to the number of the unknowns. It will simplify the 
exposition, without affecting the argument, if we assume that 
there are no costs of transport inside the market, or, what 
comes to the same thing, that the whole of it is concentrated 
at its nodal point. Our inquiry touches on old and famous 
problems, and the reader must understand that the solutions 
here given would not win universal acceptance. 

§ 2. Let us first suppose that there are only two actual 
persons, or combined groups of several persons, labelled re- 
spectively Robinson and Jones, each producing one sort of 
commodity or service and bargaining to exchange the whole 
of it at a single uniform rate against the whole output of the 
other. 2 Neither holds any stock, but both are engaged in a 
continuous process of exchange of so much per week, or 
month, or year, of goods or services that are being continu- 

1 Cf. Appendix V. 

2 The problem is thus not that analysed by Marshall m his Note on 
Barter. In that note he postulates that each of two dealers starts with a 
certain stock of his own commodity; and he imagines that they engage in 
a series of transactions, which need not be carried out on the same terms, 
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ously produced. In these conditions the maximum principle 
yields an equation for the amount of Robinson’s output per 
unit of time, one term of which expresses the way in which 
shifts in his output will in his belief react on the rate of ex- 
change; and it yields an analogous equation for Jones. That 
is to say, to determine two unknowns, it educes two inde- 
pendent equations, provided that these beliefs on the part 
of both Robinson and Jones are given in the conditions of 
the problem. In that event the situation is mathematically 
determinate, no matter what the two beliefs may be. But, 
where either Robinson’s or Jones’s belief is not thus given, 
the situation is mathematically indeterminate until further 
independent equations have been introduced Now, if both 
Robinson and Jones act in accordance with the rule of com- 
petition, i.e. believe, or, more accurately, act as though they 
believe , 1 that shifts in their output will not affect the rate of 
exchange at all, both beliefs obviously are given. Hence the 
situation is determinate. If one of the two acts in accordance 
with the rule of competition, while the other acts mono- 
polistically, it may seem at first sight that only one of the 
two beliefs is given, and, therefore, that the situation is in- 
determinate. In truth, however, if, say, Robinson — it will 
be remembered that Robinson may be either an individual 
or a combined group of individuals — acts in accordance with 
the rule of competition, shifts in Jones’s output necessarily 
affect the rate of exchange in a definite manner. Hence Jones 
is enabled, by experience of the facts, to form a definite 
belief about this. Thus his belief, as well as Robinson’s, is 
given; and the situation is determinate. If, however, both 
Robinson and Jones act monopolistically, neither of their 
beliefs is given in the conditions of the problem. The view 
that each of Robinson and Jones takes of the effect on the rate 
of exchange between his stuff and his correspondent’s, that 
will follow variations in the quantity he offers, depends on 

1 There is, as the reader will notice, a certain awkwardness of exposition 
here. To avoid the use of the word “belief” in the text would entail much 
circumlocution. But it must be clearly understood that a mere theoretical 
belief is of no significance. Belief for our purpose means belief that is acted 
on. A person who believes in the ordinary sense that a reaction will occur, 
but disregards that belief in action, for our purpose does not believe this. 
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his opinion as to how the other will respond. But the con- 
ditions of the problem do not suffice to determine his opinion 
on that matter; for how the other will, in fact, respond de- 
pends in turn on his opinion of what further response the 
first will make; and so on indefinitely. While, therefore, we 
have only two equations, they contain between them four 
unknowns; and the situation is mathematically indeter- 
minate. Of course, where there are only two dealers, since 
the difference between value of marginal product and 
marginal product of value is then bound to be large, both 
are practically certain to act in accordance with the rule of 
monopoly. The bargain is thus practically certain to be 
indeterminate. 

§ 3. Let us now suppose that, instead of one Jones con- 
fronting one Robinson, there are two Joneses, each making 
the same sort of commodity. It is implicit in what has al- 
ready been said that, if any two out of these three persons 
act in accordance with the rule of competition, while the 
third acts monopolistically, the situation is determinate. 
If Robinson and one of the Joneses act monopolistically, 
while the other Jones acts in accordance with the rule of 
competition, it is easy to see, on the same lines, that the 
situation is mathematically indeterminate. A fortiori if all 
three act monopolistically, it is mathematically indetermin- 
ate. There remains the case in which Robinson acts in ac- 
cordance with the rule of competition, but each of the two 
Joneses acts monopolistically. This is the famous problem of 
duopoly: for, of course, since we are postulating that Robin- 
son acts on the rule of competition, he is equivalent, for 
purposes of analysis, to the large free market, in which 
Cournot and his critics have supposed their rival mono- 
polists to sell. This problem differs from that of a single 
monopolistic Jones confronting a competitive Robinson in 
that, while Robinson’s obedience to the competitive rule 
determines what the actual effect on the rate of exchange 
of a given change in the sum of the offers of both the Joneses 
will be, it does not determine what the effect of a given 
change in the offer of one of the Joneses will be. Hence, in 
order for the attitude of each Jones, and so for the whole 
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situation, to be determinate, some further circumstance 
must be present, which enforces upon each Jones some 
definite view as to the effect of a given change in his offer 
upon the offer of the other Jones. The issue we have to settle 
is, therefore, whether any circumstance of this character is 
inherent in the conditions of the problem. 

§ 4. Cournot, in developing his mathematics, tacitly as- 
sumed that there is such a circumstance; 1 namely, that each 
Jones regards the effect of a small change in his offer on the 
offer of the other as nil. On this basis he shows that at every 
moment each Jones, in order to maximise his satisfaction, 
will adjust his own output to the then output of the other. 
When he has done so, his “opponent” will be faced with a 
new situation and will readjust his output. Successive re- 
adjustments along these lines must continue till the two 
Joneses are producing such outputs that neither of them, the 
existing output of the other being what it is, could increase 
his satisfaction by any change in his own output. This posi- 
tion is mathematically determinate; and it is easy to show 
that the aggregate output of the two Joneses is intermediate 
between what it would be if they both acted in accordance 
with the rule of competition and what it would be if they 
acted in combination as a single monopolist. 

§ 5. In contradistinction from Cournot’s assumption, 
another assumption, also implying determinateness, has on 
occasion been adopted. This is that each Jones, perceiving 
that there is a certain aggregate output which will maximise 
the satisfactions of both Joneses together, acts on the belief 
that, if he contents himself with his proportionate share of 
this output — with two similar Joneses it will, of course, be 
one-half — his rival will do the same. For Jones A is bound, 
it is said, to argue that, though Jones B could gain by raising 
his output higher than this if Jones A remained passive, 
Jones B will know that, were he to raise his output, Jones A 
would not remain passive, but would so act that the final 
effect on Jones B would be loss and not gain. With this 

1 Cournot, it will be remembered, works out his argument as regards 
firms seeking to maximise their money gams. The essence of his thesis is, 
however, given here. 
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assumption, as with Cournot’s, the situation is mathematic- 
ally determinate. In this case the aggregate output of both 
the Joneses will be the same as it would be, all other things 
remaining the same, if they were fused together into a single 
monopoly. 1 

§ 6. If it could be shown that either of the above assump- 
tions about the Jones’s views conforms to the facts, it would 
follow that in actual life the situation under duopoly is 
mathematically determinate. But this cannot be shown. 
Consider first Cournot’s assumption. The settlement to 
which it points is the optimum settlement for each Jones, 
only provided that, if he himself departs from it, the other 
will not do so. But in fact the other will do so; and everybody 
knows that perfectly well. We cannot suppose that either will 
deliberately ignore this knowledge. In other terms, since 
each Jones knows that the other’s output is a function of the 
price, he cannot without inconsistency believe both that, by 
varying his output, he will cause the price to vary — which is 
the condition of his acting monopolistically at all — and that, 
by varying his output, he will not cause his opponent’s 
output to vary. Cournot’s assumption thus not only need 
not represent the facts: its character is such that — among 
rational beings — it cannot do so. The alternative assumption 
is more plausible. That it is theoretically possible for each 
Jones to reason and act in the way it requires, nobody would 
deny. The question, however, is whether in fact they do so 
act. Experience in the analogous field of a few competing 
firms — not individuals — strongly suggests that they do not. 
Even when kartel agreements have been entered into, they 
frequently break down because some of the members try 
to steal one another’s markets. When there is no formal, or 
at all events informal agreement, conduct of the type which 
this assumption postulates has probably never been known! 
I conclude, therefore, that neither of these two assumptions 
conforms to the facts. Nor, I think, is there any other as- 
sumption entailing determinateness for which there is better 
warrant. The views of the Joneses cannot, therefore, be re- 

1 Cf. Chamberlin, The Theory of Monopolistic Competition, chap. in. and 
Appendix A. 
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garded as given in the conditions of the problem; and that 
problem is, therefore, in general, indeterminate. 

§ 7. When the number of Joneses confronting Robinson, 
whom we still suppose to act on the rule of competition, is 
increased from two to a larger number, reasoning on the same 
lines as the above shows that, provided the Joneses continue 
to act on the rule of monopoly , the situation remains indeter- 
minate until their number becomes infinite — or, what is the 
same thing, until the share that each Jones contributes to 
the total output becomes infinitesimal. For, so long as any 
Jones (of given size) himself has regard to the effect pf his 
action on the price-level, he is bound to suppose that other 
(similar) Joneses will also have regard to it. But, as we saw 
in Chapter XVI., when the effect to be looked for from any 
Jones’s conduct on the price of the market falls below a 
certain finite size, that Jones is likely in fact not to have 
regard to it. That is to say, he is likely to act in accordance, 
not with the rule of monopoly, but with that of competition. 
When the Joneses have become so numerous that they all 
do this — not when their number becomes infinite — the price 
situation is determinate. How numerous they have got to be 
depends, as was argued in Chapter XVI., on what effect on 
the price-level is for them the minimum sensibile ; and that 
is a matter of brute fact. 

§ 8. In the preceding discussion our single Robinson acting 
on the rule of competition, has, as was indicated in § 2, been 
a fiction. A single Robinson would not act on this rule; and 
what we have, in effect, postulated is a number of them so 
large that, in fact, they do act on it. Let us now substitute 
for the fictitious single Robinson a single Robinson who acts 
monopolistically. Reasoning analogous to that of the fore- 
going sections then shows that the situation is indeterminate 
until the number of Joneses has become so large that each 
of them acts on the rule of competition. It then becomes 
determinate. If, instead of one Robinson, there are several, 
it is indeterminate on whatever rule the Joneses act, so long 
as the Robinsons act on the rule of monopoly. Thus with 
more than one Jones and more than one Robinson acting 
monopolistically, the situation is only determinate if both 
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all the Robinsons and all the Joneses are very numerous. We 
have determinateness with a sufficient multiplicity in the one 
group coupled with singleness in the other, or with a sufficient 
multiplicity in both groups: but not with anything inter- 
mediate between singleness and a sufficient multiplicity in 
either group. 

§ 9. So far we have been concerned to distinguish the con- 
ditions in which a system is respectively determinate or 
indeterminate. It remains to add that indeterminate systems 
need not be unrestrictedly indeterminate. Thus in all the 
indeterminate systems we have considered indeterminate- 
ness is due to the fact that our equations contain as elements 
beliefs on the part of some Jones or Robinson about the 
effect on the rate of exchange that will take place if he in- 
creases his output; while the conditions of the problem do 
not enable us to infer what these beliefs are. Even so, how- 
ever, the data may enable us to find limits within which 
the beliefs lie. With the help of that knowledge we may be 
able to demarcate a range within which, in given conditions, 
the price-level must be situated. This range is generated in a 
different way, and is of a different character, from the range 
of alternative solutions that is often found in systems that are 
mathematically determinate; but it is nevertheless a genuine 
range. To ascertain the extent of it is practically important 
in connection with wage bargains between workpeople and 
employers. I have examined that matter at length elsewhere. 1 
It is not difficult to see that, as the number of independent 
bargainers on either side is increased, the range becomes pro- 
gressively narrower, till, at the stage when the numbers in 
both groups are so large that all members of both act on the 
role of competition, it becomes a single point. 

1 Cf. The Economics of Welfare , Part III. chap. 6, and The Principles and 
Methods of Industrial Peace , Appendix A. 
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MULTIPLE MONOPOLY IN CONNECTED MARKETS 

§ 1. In the last chapter attention was confined to a single 
market. In such a market it was found that, the buyers being 
supposed to act on the rule of competition, if there is more 
than one seller acting on the rule of monopoly, the situation 
will be indeterminate. We have now to inquire what will 
happen when more monopolistic sellers than one are acting, 
not in a single market, but in a number of markets. If the 
markets are separated by distances so wide and costs of 
transport so large that a change in the price asked for in any 
one of them has no effect on the quantity of product de- 
manded in any other, they are, in effect, in two worlds. We 
have then to do, not with multiple monopoly, but with a series 
of single and separate monopolies. That problem is, of course, 
determinate. Nobody doubts this, and no discussion of the 
matter is needed. Suppose, however, that, while sufficient 
to prevent the markets from being unified, costs of transport 
are not sufficient to prevent them from interacting with one 
another. It is this intermediate situation that we have now to 
study. 

§ 2. Two cases have to be distinguished. First, it may 
happen that, in spite of the existence of costs of transport 
from the sellers to their buyers, no seller is able to charge 
different prices at works to different buyers. This condition 
will be satisfied if any buyer from any one seller, to whom a 
low price at works is offered, is able to transfer his option to 
buy to anybody else to whom the seller is attempting to 
charge a higher price. In these conditions attempts at price 
discrimination by any seller among his own buyers would 

97 h 



98 ECONOMICS OF STATIONARY STATES 


CHAP. 


obviously be futile, since no purchase would in fact be made 
except at the low price. Secondly, it may happen that this 
type of recontract is somehow barred, so that it is open to 
any seller, if he wishes to do so, to charge different prices to 
different buyers. These two cases must be examined sepa- 
rately. Let us begin with the one in which the whole product 
of every seller must be sold “at works” at a single price. 

§ 3. In the problem discussed in the preceding chapter 
all the units of our commodity were bought and sold at the 
nodal point of one and the same market. It was, therefore, 
impossible for rival sellers to be charging at that point differ- 
ent prices; for, if they did so, all the buyers would desert the 
one whose price was higher in favour of the other. 1 In our 
present problem each seller is surrounded by a separate 
market, of which his works constitutes the nodal point. If, 
starting from equality, one of them sets his price at works 
above another’s, he will lose to him some of his market, but 
not all; and it may be that the extra price that he secures in 
the part which he retains more than makes up for the loss. 
There is no one nodal point at which their prices must be the 
same, and to that extent the problem has a higher degree of 
generality. 

§ 4. Let us begin by supposing that there are only two 
sellers, situated some distance apart, among a population of 
buyers scattered more or less symmetrically over the country, 
and that the costs of transport of the commodity vary directly 
with distance. Professor Hotelling in an important article has 
argued that this situation, on account of “the gradualness in 
the shifting of customers from one merchant to another”, is 
determinate, though, as he holds, the problem envisaged by 
Cournot is indeterminate. But his conclusion rests explicitly 
on the assumption that each seller “adjusts his price so that, 
with the existing value of the other price, his own profit will 
be a maximum”. 2 This implies the further assumption that 
each seller believes, and acts on the belief, that, if he alters 

1 I ignore the special case in which the output of one of them is absolutely 
limited. In that case, if the low-price seller were unable to fill the whole 
demand for the market at his price, some buyers from the high -price seller 
would be unable to divert their purchases to him. 

* “Stability in Competition”, Economic Journal , March 1929, p. 46. 
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his own price, his opponent will, nevertheless, not alter his. 
That assumption is precisely parallel with Cournot’s assump- 
tion, as described in § 4 of the preceding chapter, viz. that 
each seller regards the effect of a small change in his offer on 
the offer of the others as nil. If we accept that assumption, 
Cournot’s case is, I have argued, determinate. In exactly the 
same way, if we accept Hotelling’s assumption, his case is 
determinate. But, just as, if the reasoning of the last chapter 
is correct, Cournot’s assumption must be rejected, so also 
must Hotelling’s. The problem of two (or more) markets 
cannot be distinguished from the problem of one market 
along these lines. 

§ 5. That, however, is not the whole story. With two 
markets, as here contemplated, seller A will know that, if, 
from any starting point, he lowers his price and B makes no 
retort, B will not lose customers over the whole of his market, 
but only in the borderline territory where the two markets 
are in contact, i.e. only among people whose distance from 
B’s works is nearly as great as their distance from A’s. If the 
two markets have a very small spatial range, and if the cost of 
transport per unit distance is very low, a very small cut in A’s 
price would enable him, should B make no retort, to capture 
nearly all B’s customers. It will be impossible, therefore, for 
A to believe, or act on belief, that B would in fact make no 
retort. The Cournot-like assumption which Professor Hotel- 
ling makes is patently out of tune with the facts. But, if the 
markets have a wide spatial range and (or) the costs of trans- 
port per unit distance are substantial, a small cut in A’s 
price, should B make no retort, will only enable him to filch 
from B a minute proportion of his customers. In these condi- 
tions he may easily believe, and act on the belief, that B will 
remain passive; and B may be in like case. The Cournot-like 
assumption now conforms to the facts; and the situation is 
determinate. Indeterminateness and determinateness in this 
problem are thus distinguished from one another by the same 
class of consideration as decides whether a particular seller 
will act on the rule of monopoly or on the rule of competition 
— the brute fact, as described in Chapter XVI., of how strong 
a stimulus needs to be before people pay attention to it. Thus 
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for this problem there is no general yes or no solution. 
Whether a particular situation is determinate or not depends 
on the details of its setting. 

§ 6. In the above discussion we have been supposing that 
there are only two sellers. If there are a considerable number 
of sellers, the outlying section of each of their markets will 
not all impinge upon the market of a single rival, but bits 
of it will impinge on the markets of each of several rivals. 
This implies that, provided all the sellers are more or less 
alike in size, a small shift in the price at works charged by one 
of them will make a much smaller difference to each of the 
others severally than it makes to all of them collectively. 
When this consideration is applied to the analysis of the 
preceding section, it is easily seen that, with several inter- 
connected markets, the situation is much more likely to be 
determinate than it is with only two. 

§ 7. There remains the second case distinguished in § 2, 
that in which sellers are free to discriminate in price at 
works between different buyers. In this case the argument 
for indeterminateness is much stronger. Let us start with a 
situation in which hitherto discrimination has been inhibited, 
and which, subject to that proviso, is determinate. The em- 
bargo on discrimination is now removed. Seller A becomes 
free to reduce his price at works to persons who are buying 
from B without being compelled at the same time to reduce 
his price at works to his existing clients. If B does nothing, 
so long as A keeps the discriminated price above his own 
costs, he will clearly make an extra profit. B is in a like posi- 
tion. The two thus stand, in respect of territory on the border- 
line between them, exactly as two sellers, where there are 
no transport costs, stand in respect of the whole world. In 
this territory, therefore, the price and output situation is 
indeterminate. Power to discriminate in price at works 
among different customers of the same seller thus creates 
indeterminateness, even though, apart from discrimination, 
it would not exist. 



CHAPTER XIX 

MULTILATERAL MONOPOLY 

§ 1. Let us now once more leave costs of transport out of 
account. The analysis of Chapter XVII. was concerned with 
a market in which all the output of the producers of one 
commodity is exchanged against all the output of the pro- 
ducers of another. We have seen that in that situation, if 
each of the two sets of producers (in the same market) is a 
single person, or single combination of persons, the rate of 
exchange between the two commodities is indeterminate 
provided that both exchangers act on the rule of monopoly; 
and, furthermore, that both exchangers may, in general, be 
expected so to act. From this it is not unnatural to infer 
that, if there are a large number of commodities being inter- 
changed against one another, each commodity being the 
exclusive product of one producer, the resultant situation 
must also be indeterminate. But this inference is by no means 
self-evident. It is important to inquire in what circumstances, 
if any, it is valid. 

§ 2. The key to the riddle is to be found in Chapter XVII. 
§ 6. It was there argued that Cournot’s fundamental assump- 
tion, namely, that each monopolistic Jones acts on the belief 
that his conduct will not affect the conduct of the other 
Jones, by means of which he makes duopoly determinate, 
is untenable because no Jones can be monopolistic unless he 
reckons that his own conduct does affect prices; and, if he 
reckons this, he must reckon that it will, through price, 
affect the conduct of the other Joneses. This rebuttal of 
Cournot’s assumption, while unanswerable when trading is 
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between two commodities only, is not necessarily so when 
there are a large number of commodities. 

§ 3. If two of our traders are engaged in producing com- 
modities that are close substitutes for one another — and 
the same thing holds good of commodities that are inti- 
mately related as complements — the rate of exchange be- 
tween either of these commodities and outside commodities 
must clearly be affected in a substantial manner by anything 
that happens to the output of the other. Hence we are, for 
the present purpose, in the same position as we should be in if 
the two commodities were identical. Cournot’s assumption 
fails just as it does in that case, and the situation is indeter- 
minate. 

§ 4. But suppose that, of the commodities made by the 
several traders, none are substitutes or complements in any 
degree: or, what comes to the same thing, suppose that every 
set of substitutes or complements is made by the same producer. 
The above argument now no longer holds. For, when producer 
A modifies his output, he affects directly the rate of exchange 
between his commodity and all other commodities. In so 
doing, he always modifies the rate of exchange of B’s com- 
modity with his commodity in the same degree as he affects 
the inverse rate of exchange of his commodity with B’s. But 
he does not modify the rate of exchange of B’s commodity 
with commodities other than his own in any degree. Hence 
the proportionate effect on the general value, or price, of 
B’s commodity is not, as it must be if only two commodities 
are being dealt in, the inverse of the proportionate effect 
on his own. It is smaller; and, if the number of commodities 
that are being dealt in is large, it is very much smaller. Hence 
it is no longer impossible for any producer to take account of 
the primary effect of his conduct on the price of his commodity 
and yet not take account of the secondary effect on the price 
of other producers’ commodities, and so upon these pro- 
ducers’ conduct. Cournot’s assumption, in short, is no longer 
self-contradictory. On the contrary, with a large number of 
independent commodities, it is almost certain to be realised. 

§ 5. The same point may be put otherwise by contrast- 
ing what we may call multilateral monopoly with bilateral 
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monopoly. The reason why the bargains of bilateral monopoly 
are indeterminate is that the conditions of the problem do not 
determine A’s belief about the effect on B’s offer of a small 
change in the quantity of his own offer. For a given change in 
A’s offer may cause B’s demand curve for his stuff to be 
shifted, and A has no means of forecasting what the shift in 
it will be; and similarly for B. When, however, A is selling 
his stufE to a large number of different monopolists, each pro- 
ducing a different sort of stuff, the part of A’s stuff that is 
exchanged with any one of the others, as also the part of this 
other’s stuff that is exchanged with A, is very small. It.is un- 
likely, therefore, that a shift in A’s offer will cause the de- 
mand curve — as distinguished from the demand price — of 
any of the others to be altered; and similarly with B, C and 
so on. A and everybody else will thus conceive himself as 
confronting a perfectly definite aggregate demand curve; 
which means that his output — and so, in like manner, the out- 
put of everybody else — will be determinate. 

§ 6. Our conclusion then is that, when single producers (or 
combined groups of producers) of different commodities that 
are in no degree substitutes or complements are dealing with 
one another in a system, the smallest possible system, that con- 
taining two commodities, is indeterminate; but, as the number 
of commodities is increased, a critical point is presently 
reached at which indeterminateness ceases; so that systems 
containing a large number of different commodities — not 
being substitutes or complements — are determinate. If there 
are a large number of such commodities, the sellers of only 
some of which act monopolistically, the situation is a fortiori 
determinate. If some of the different producers are engaged 
on commodities that are in some measure substitutes or 
complements for one another, the relationship not being close 
or intimate, there is a critical degree of substitutability or 
complementariness at which indeterminateness passes into 
determinateness . 



CHAPTER XX 

THE CONDITIONS OF EQUILIBRIUM FOR AN ASSEMBLY OF 
ROBINSONS INTERCHANGING AMONG THEMSELVES IN A 
STATIONARY STATE 

§ 1. In Chapter VIII. we studied the conditions of equili- 
brium for a single Robinson Crusoe producing for himself in 
a stationary state various sorts of goods and services. In this 
chapter we are concerned with an assembly of Robinsons, 
each specialised to a separate commodity — one commodity 
to each Robinson — trading with one another in a single 
market with no transport costs, so that the prices of the 
several commodities in terms of one another are everywhere 
the same. It is postulated that each Robinson is tied to his 
own specialism and cannot pass to any other, even though, 
were he able to do so, he would be substantially better off. 
The argument of Chapter XIX. has shown that, provided 
there are a large number of Robinsons, the situation will 
be mathematically determinate, equally whether all the 
Robinsons act on the rule of competition, some act on that 
rule and some on the rule of monopoly, or all act on the rule 
of monopoly. In each case, with n Robinsons, and so n 
different commodities to be distributed for consumption 
among n potential consumers, there are n 2 unknowns and n 2 
independent equations. Though, however, all these cases are 
determinate, they do not, of course, all work out in the same 
way. It is necessary, therefore, to examine them separately. 

§ 2. Let us begin with all-round obedience to the rule of 
competition. In equilibrium under these conditions, for any 
Robinson who consumes any part of his own output — but 
not, of course, for one who consumes none of his own output 
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— his aversion from the marginal unit of work must be equal 
to his desire for the product yielded by the marginal unit of 
work; and also to his desire for that quantity of each com- 
modity against which the output proper to a marginal unit 
of his work is exchanged, i.e. to the value of the marginal 
product of his work in terms of each commodity. In other 
words, his desire for the value, in money, of the product of 
his marginal unit of work must be equal to his aversion 
from that marginal unit; while the money he receives must 
be so spent that his desires for what is bought by the marginal 
units of money devoted to each several sort of purchase are 
equal. What has been said is true equally whether all the 
Robinsons operate under conditions of constant returns or 
whether some Robinsons, having access to free land or free 
capital that assists them in their work, operate under con- 
ditions, not of constant, but of diminishing returns. The 
latter case differs from the former in that under it they do 
not get the same rate of pay, whether in terms of their own 
product or of other products, for intra-marginal units of 
work as for the marginal unit, but get larger rates of pay. 
If in these conditions the situations at the several margins 
and the aggregate amount of work done are the same as they 
would have been under conditions of all-round constant 
returns, the aggregate output of commodities must, of course, 
be larger. 

§ 3. If one of the Robinsons acts in accordance with the 
rule of monopoly, while all the others follow that of com- 
petition, the monopolist still devotes to making goods for his 
own consumption such quantity of work that his aversion 
from the marginal unit of work is equal to his desire for the 
output of the marginal unit so devoted. But now the quantity 
of his work devoted to production for sale — and, with a large 
number of Robinsons each specialised to different things, 
this comprises very nearly the whole of his work — is not such 
that his aversion from the marginal unit of work is equal 
to his desire for the final proceeds of the marginal unit de- 
voted to production for sale, i.e. to his desire for the value 
of the marginal product of that work. Rather it is so regu- 
lated that his aversion from the marginal unit of work is 
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equal to his desire for the marginal product of value due to 
this marginal unit of work in respect of every commodity for 
which his own commodity is exchanged. In other words, every 
Robinson’s aversion from his marginal unit of work must be 
equal to his desire for the product of value in terms of money 
due to that unit; and, as with all-round competition, the 
money must be so spent that his desire for what is bought with 
the marginal shilling is equal in respect of all his purchases. 

§ 4. It is evident that the amount of work done by the 
monopolistic Robinson must be smaller than it would have 
been had he followed the rule of competition. What of the 
aggregate amount of work done by all the Robinsons to- 
gether? It is conceivable that this will be larger when Robin- 
son A acts monopolistically: but circumstances allowing of 
this are very unlikely to occur. Thus, suppose that the initial 
situation is one in which Robinson A, like everybody else, 
follows the rule of competition, and that the product of the 
marginal unit of his work exchanges against the product of 
the marginal unit of everybody else’s work. Suppose further 
that conditions of constant return rule everywhere. Robinson 
A shifts from a competitive to a monopolistic sales policy. 
It is then easy to show that the amount of work performed 
by Robinson A, together with the amount performed by the 
other Robinsons for sale against Robinson A’s product, cannot 
be increased, unless, over a substantial part of the relevant 
range, the elasticity of demand in terms of other products 
for Robinson A’s product is numerically less than one-half. 1 
Moreover, it is to be expected that, if the amount of work 
done by the other Robinsons for exchange with Robinson A 
is increased, the amount done by them for interchange among 
themselves will be in some measure decreased. If this offset is 
substantial, the elasticity of demand for Robinson A’s product 
must be substantially smaller (numerically) than one-half in 
order that the aggregate of work done by all the Robinsons 
together may be increased. Such evidence as there is suggests 
strongly that elasticities so small as this will seldom be found. 
For practical purposes, therefore, we may conclude that mono- 
polistic action by Robinson A entails a contraction in the 
1 Cf Appendix VI. § 2. 



XX 


AN EXCHANGE ECONOMY 


107 


amount of work done, not only by him, but by the whole 
body of Robinsons together. With an elasticity of demand for 
Robinson A’s product over the relevant range numerically 
larger than unity, other people’s work, as well as Robinson A’s 
work, will be cut down. The cut in the aggregate of work 
done will thus be larger than the cut in Robinson A’s work. 

§ 5. Passing by intermediate cases, in which more than one, 
but less than all, of the Robinsons act in accordance with 
the rule of monopoly, let us consider finally the case in which 
all of them act in accordance with that rule. Robinson A is 
supposed to sell to each of the other Robinsons so small a 
part of his output that no other Robinson, acting by hitnself, 
could appreciably modify the price of it in terms of money, and 
so in terms of his own product, by manipulating the quantity 
of his purchase. Therefore Robinson A knows that, whether he 
acts monopolistically or not, his offer of product will be con- 
fronted with a demand schedule that is given. This demand 
schedule is not rendered indeterminate by uncertainty as to 
the way in which other Robinsons will react to changes in 
the amount of Robinson A’s offer; but is determinate. So 
far the situation is the same whether Robinson A alone acts 
monopolistically or whether all the Robinsons act mono- 
polistically; but, of course, if they all act monopolistically, the 
total output of work is different from what it would have 
been had only one of them done so. The effect on this total 
output is equal to the sum of the effects that would have 
been produced on it by each Robinson turning separately 
to monopoly while all the others continued to act in accord- 
ance with the rule of competition. It is conceivable that under 
all-round monopoly the aggregate of work done would be 
larger than under all-round competition; but, as with a single 
monopolist, the conditions which would permit of this hap- 
pening are very unlikely to be realised. Practically speaking, 
it is certain that, in the orbit of our present problem, 1 all- 
round monopolisation will be associated with an aggregate 
volume of work substantially smaller than would be forth- 
coming under all-round competition. 


1 For a related, but different problem, of. post. Chapter XL1. 



CHAPTER XXI 

A COMPARISON OF TWO STATIONARY STATES OF AN ASSEMBLY 
OF ROBINSONS INTERCHANGING COMMODITIES UNDER 
THE RULE OF COMPETITION 1 

§ 1. The discussion of the preceding chapter was an ex- 
tension of that developed in Chapter VIII We have now in 
a similar manner to extend to an assembly of Robinsons the 
analysis of Chapter IX. That is to say, we have to study, not 
the equilibrium conditions of a single stationary state, but 
the relation between two stationary states proper to two 
sets of conditions that differ in certain specified respects. In 
order to make this problem manageable I shall confine myself 
to the case in which (1) every Robinson acts in accordance 
with the rule of competition and (2) the work of every Robin- 
son is performed under conditions of constant return. I shall 
study the difference between two stationary states which are 
alike in every respect save that in one of them (a) a particular 
Robinson’s technical capacity to produce his commodity has 
been improved and (6) the collective desire of all the Robinsons 
for a particular commodity has been augmented. Attention 
is confined to improvements in productivity of a sort that 
are equiproportional for all relevant quantities of commodity 
and to increases of desire that are similarly equiproportional. 

§ 2. The first part of this chapter is concerned with an 
assembly of two persons only, Robinson and Jones, the more 
complex problem of large assemblies being postponed till the 
final section. Each of Robinson and Jones is specialised to the 
production of one commodity and they interchange in a 
single market, with nil transport costs, all or some of their 

1 Cf. Appendix VII. 
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respective outputs. The postulate that they act in accord- 
ance with the rule of competition must in this case be made, 
so to speak, by fiat. Each of them is regarded asa“ repre- 
sentative particular”. This is necessary; for in actual life, 
with only two exchangers, the rule of competition would not, 
as has already been observed in Chapter XVII. § 2, in fact 
be followed. I shall investigate in turn two cases- (i) that 
in which each of the traders consumes one of the two kinds of 
product only and (ii) that in which each of them consumes 
some of both products. 

§ 3. Given that Robinson and Jones each consumes one 
kind of product only, two situations are possible. On the one 
hand, each may consume the commodity that he himself 
produces. In this case there is no trade, and each constitutes 
a separate one-commodity Crusoe economy. On the other 
hand, each may consume the commodity which the other 
produces. In this case there is the maximum possible amount 
of trade. The difference between the two situations can be 
set out most simply thus. In each of them there are two com- 
modities A and B, A being produced by Robinson and B by 
Jones. In each situation there are two desire schedules of 
given constitution, tied respectively to commodity A and 
commodity B. The two situations differ in that in the Crusoe 
economy the desire schedule for A is wielded by the producer 
of A and that for B by the producer of B, while in the ex- 
change economy the desire schedule for A is wielded by the 
producer of B, and conversely. 

§ 4. Let us begin by studying directly, in an exchange 
economy, the effect (i) of an improvement in productivity 
in respect of Robinson’s commodity and (ii) an increase in 
Jones’s desire for Robinson’s commodity, on the aggregate 
quantity of work done. With an improvement it is obvious 
that in this kind of economy, as in a Crusoe economy, if 
the elasticity of marginal desire for the commodity whose 
productivity has been improved is equal (numerically) to 
unity, the improvement will cause no change in the quan- 
tity of work done by either Robinson or Jones. If the elas- 
ticity of Jones’s marginal desire for Robinson’s product is 
numerically greater or less than unity — the elasticities of their 
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marginal aversions from work not being nil — the quantity of 
work done by each of them, and so, in general, the quantity 
of work done by both together, will be affected. With an 
increase in Jones’s desire for Robinson’s product these quan- 
tities — apart again from the case of nil elasticities of marginal 
aversion from work — will be affected in all circumstances. 
Provided that the elasticity of Robinson’s marginal desire 
for Jones’s commodity and of Jones’s marginal desire for 
Robinson’s commodity are both numerically greater than 
unity, it is plain to common sense that an improvement and 
an increase in desire will both cause the aggregate quantity 
of work done by Robinson and Jones together to increase. 
It is plain too that in both cases the increase will be larger, 
the more elastic are each of the two marginal aversions from 
work, and the more elastic numerically are each of the two 
marginal desires. If one or both of the two elasticities of 
marginal desire are numerically less than unity, common 
sense is doubtful. In Appendix VII. it is shown that the doubt 
is justified. Alike with an improvement and with an increase 
of desire, unless the two elasticities are both numerically 
greater than unity, the aggregate quantity of work done may, 
according to the detailed conditions, either increase or de- 
crease. The ways in which, in the two cases, the size of the 
increase or decrease is related to the size of the elasticities 
of marginal aversion from work and marginal desire for 
product, are very complex. In the Appendix they are deter- 
mined by algebraic analysis, and the results are summarised 
in a table of signs. 

§ 5. So far we have been considering an exchange economy 
by itself. Let us now compare it with a Crusoe economy, in 
which the desire for each commodity is wielded by the pro- 
ducer, not of the other, but of that commodity. With an 
improvement in Robinson’s productivity, if Jones’s marginal 
desire for Robinson’s commodity has an elasticity numerically 
equal to unity, the quantity of work done is not affected at 
all in either economy, i.e. is affected equally in both. But, 
apart from this case, we should expect prima facie improve- 
ments and increases of desire alike, in conditions under 
which they cause an increase in aggregate quantity of work, 
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to cause a larger increase in an exchange economy than they 
do in a Crusoe economy. For in an exchange economy the 
quantity of work done by two persons, whereas in a Crusoe 
economy the quantity done by one only, is disturbed. But 
this is not decisive. For it may be that in a Crusoe economy 
the effect on the quantity of work done on the commodity 
primarily affected is larger than in the other. The problem 
is studied, with the help of algebraic analysis, in Appen- 
dix VII. It is there shown that, provided the elasticities of 
marginal aversion from work of the producers of the two 
commodities are equal, and also the elasticity of marginal 
desire for the one commodity is equal to that for the other, 
the effect of an improvement on the aggregate quantity of 
work done is exactly the same in both economies. In the case 
of an increase in desire for one of the commodities, if the 
above provisos are satisfied, the effect is again, just as it is 
with an improvement, exactly the same in both economies. 
If these provisos are not satisfied, the effects alike of an 
improvement (except when the elasticity of marginal desire 
for the commodity in respect of which it is made is numeric- 
ally equal to unity) and of an increase in desire are different 
in an exchange economy from what they are in a Crusoe 
economy. 

§ 6. Let us next allow each of Robinson and Jones to con- 
sume some of his own product. There now come into the 
picture four new elements* (1) the elasticity of Robinson’s 
marginal desire for his own product, (2) the proportion of 
Robinson’s work that is devoted to providing that product 
for his own consumption; (3) the elasticity of Jones’s marginal 
desire for his own product; and (4) the proportion of Jones’s 
work that is devoted to providing that product for his own 
consumption. These new elements greatly complicate the 
problem. For example, with an improvement in Robinson’s 
productivity, the more elastic is Robinson’s marginal desire 
for his own product, the larger will be the increase in work 
done by him. But at the same time the more difficult it will 
be for Jones to secure more of Robinson’s product. Hence, if 
Jones’s desire for Robinson’s product is elastic, the smaller 
will be the increase in work done by him. By parity of reason- 
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ing, the larger is the proportion of his work that Robinson 
devotes to providing his product for his own consumption, 
the larger will be the increase in the quantity of work done 
by him, and the smaller, if Jones’s desire for Robinson’s 
product is elastic, the increase in the quantity done by Jones. 
In like manner, the smaller is (1) the elasticity of Jones’s 
marginal desire for his own product and (2) the proportion 
of his work that he devotes for providing this product for 
himself, the larger will be the increase in the quantity of work 
done by him, and the smaller the increase in the quantity 
done by Robinson. In view of these complications — and 
analogous complications are associated with changes in Jones’s 
desire for Robinson’s product — it is not surprising that only 
meagre conclusions of a general kind can be reached. It is 
still true that, if all the elasticities of marginal desire are 
numerically greater than unity, both an improvement in 
productivity and an increase in desire in respect of either com- 
modity must cause the aggregate quantity of work done by 
Robinson and Jones together to increase. But the conditions 
on which the magnitude of the increase depends are so com- 
plex that it is not worth while to set them out even in 
symbols. There is, however, one simple and sweeping con- 
clusion yielded by mathematical analysis. Provided that the 
elasticities of marginal aversion from work of Robinson and 
Jones are equal and also that all four elasticities of marginal 
desire are equal, then, alike with an improvement and with 
an increase in desire, the change induced in the aggregate 
quantity of work done in the complex economy that we are 
now studying is exactly the same as that induced, with the 
same proviso about elasticities, in an economy where Robinson 
and Jones interchange the whole of their outputs; which 
change, as we saw in § 5, is itself the same as that induced 
in a Crusoe economy where there is no trade at all. This is 
true whatever the values of the elasticities may be, and 
whatever the proportion of their outputs that Robinson and 
Jones retain for their own consumption. 

§ 7. So far we have supposed that there are only two 
traders. Let us now envisage a large assembly of persons, 
each specialised, as before, to producing one commodity, and 
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each consuming only one commodity. Now, however, nobody 
necessarily purchases the commodity he consumes from the 
person by whom his own output is purchased for consumption. 
Thus, let the traders be A, B, C . . . Z. A may consume the 
output of someone who does not consume A’s output. Any 
number of degrees of round-aboutness or many -corneredness 
are possible. If A sells his product for consumption to B, 
who sells his for consumption to C, who sells his for con- 
sumption to A, there is three-cornered trade. If A sells for 
consumption to B, B for consumption to C, C for consump- 
tion to D, D for consumption to A, there is four-cornered 
trade. In general, with n links in the chain, there is n-comered 
trade. When everyone consumes his own product, n = 1, and 
we have, if we will, one- cornered trade; with precise balancing 
of imports and exports to each correspondent two-cornered 
trade. Evidently an improvement in the productivity of any 
person or an increase in the desire of any person for product 
cannot affect the quantity of work done outside the group 
to which he is linked. Hence we have a clear-cut issue: to 
determine in what way the magnitude of the effect on the 
aggregate quantity of work done, when this effect is not nil, 
is related to the size of n. Mathematical analysis shows — a 
result prima facie surprising — that, if the elasticities of mar- 
ginal desire of all the traders for the commodities they 
severally consume are equal, and if the elasticities of their 
marginal aversions from work are also equal, the change 
induced in the aggregate amount of work done, alike by an 
improvement in productivity and by an increase in desire 
for any product, will be the same whatever the number of 
links the group contains. Many-corneredness of trade as such 
has no tendency either to aggravate or to mitigate this 
change. Granted that each trader consumes one kind of 
commodity only, the aggregate quantity of work done is 
affected to exactly the same extent in a Crusoe economy — 
one-cornered trade — a bilateral exchange economy — two- 
cornered trade — and a multi-lateral exchange economy. 
When the several elasticities of marginal desire for com- 
modity and of marginal aversion from work that are involved 
are not all equal, this is, of course, no longer true. In that 

I 



114 ECONOMICS OF STATIONARY STATES chap.xxi 


more complex case no general conclusion of reasonable 
simplicity can be established, save only — what is indeed 
obvious — that, with all the elasticities of marginal desire 
numerically greater than unity, an improvement in pro- 
ductivity and an enhancement of desire in respect of any 
commodity will both cause the aggregate quantity of work 
done to increase. 1 

§ 8. There remains the most complicated case of all, that 
of an assembly of many Robinsons trading with one another, 
each still specialised to producing a single kind of commodity, 
but now consuming, instead of one commodity only, a large 
number of different commodities. For an assembly of three, 
or indeed, any finite number of Robinsons, the consequences 
of an improvement in productivity, or of an increase in 
desire of all the Robinsons together in respect of one com- 
modity, could, with sufficient labour, be expressed in algebraic 
formulae. But these formulae would be a mere chaos of 
symbols, yielding no information of general interest, save 
only, as above, that, if all the elasticities of marginal desire 
are numerically greater than unity, an improvement and 
an enhancement of desire will both cause the aggregate 
quantity of work done to increase. We may imagine, however, 
if we will, a perfectly symmetrical system, where every 
Robinson is doing the same amount of work and consuming 
the same proportion of the output of each sort of product, 
and where all the elasticities of marginal desire for com- 
modity are the same, as also are all the elasticities of mar- 
ginal aversion from work. In this case yet once more the 
effect of an improvement, and equally the effect of an 
increase in desire for any commodity, on the total quantity 
of work done is exactly the same as it would be in that form 
of Crusoe economy in which everybody consumes one kind of 
commodity only. 

1 A part of the argument of chap. v. of Part I. of my Industrial 
Fluctuations needs to be revised in the light of what has been said m this 
section. 



CHAPTER XXII 


THE ECONOMIC CHARACTERISTICS OF A ONE-COMMODITY 
COMMUNITY 

§ 1. In Chapter XIII. it was observed that the actual world 
differs from a Crusoe world in two respects. Different finished 
commodities and services are exchanged against one another, 
and different people co-operate in the production of the same 
finished commodity. In the last six chapters we have been 
considering a model in which the first of these two character- 
istics of the actual world is taken into account, but not the 
second. I now proceed to a third model in which the first 
characteristic is not taken into account, but the second is. 
For this model there are no direct personal services. The 
only consumable good is a single species of economic cake, 
all the parts of which are exactly alike, and which, the state 
being stationary, is produced, shared out and eaten in the 
same manner and in the same quantities year after year. 
There is, in short, co-operation in production, but no ex- 
change of resultant finished objects. The co-operators are, 
not merely persons, but the whole body of factors of pro- 
duction, human and non-human together. As was observed 
in Chapter V., these may be grouped in the classical manner 
under the broad heads labour, or more properly labour power, 
capital and land. But each group must be conceived as 
divided up into a number of sub-factors, mental labour 
power of various grades and kinds, manual labour power 
similarly subdivided, innumerable different kinds of capital 
objects, and innumerable pieces of land of diverse chemical 
quality with diverse climatic conditions. Individual items 
belonging to one or another sub-factor may wear out and dis- 
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appear. But, since our state is stationary, when this happens, 
they are always exactly replaced, and the total stock of 
every factor and sub-factor is maintained intact. In these 
conditions the annual output of cake will be of a certain size, 
and the distribution of it among the various factors and sub- 
factors, through whose co-operation it is produced, will be 
effected in a certain manner. The twin problems of produc- 
tion and distribution are thus presented minus the associated 
problem of exchange, and, therefore, in a highly simplified 
form. The business of the next thirteen chapters is to study a 
model of the economic world constructed on this plan. 

§ 2. As a prelude it is convenient at this stage to clear 
out of the way a prima facie difficulty. For the purpose of 
our analysis it will be necessary to think of the joint pro- 
duct of the various factors of production as being distributed 
among them through payments made to each at such and 
such a rate of pay for use of a physical unit in each produc- 
tion period. In common life, however, the rate of pay to 
capital instruments is conceived as such and such a rate of 
interest upon the cost of making them. We thus have labour 
paid at so much per man, land at so much per acre, both 
physical units, but capital paid at so much per unit of value. 
The relation between this popular usage and the usage of our 
analysis needs to be made clear. In truth it is perfectly 
straightforward. As has already been implied in Chapter X., 
the two usages are alternative ways of expressing the same 
thing; the translation from the one form into the other is 
mere book-keeping. If we were able to estimate the cost of 
production of a workman of given skill, whatever wage he 
earned could, if we wished, be set down as so much per cent 
on this cost. In actual life, when a man has bought a farm, 
he sometimes speaks of his income from it as so much per 
acre and sometimes as such and such a percentage on the 
purchase price. If we had records of the money cost of the 
whole existing stock of capital equipment, we could express 
the rate of pay per unit of it as a percentage of that cost. 
In fact, we have not these records; and the percentage we 
actually set out is always that which the rate of pay per 
unit makes with the current cost of new units. Applying the 
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percentage thus obtained to the income derived from old- 
standing capital equipment, we can, if we will, calculate the 
present value of that stock, which must, in a stationary state, 
be equal to the original cost price of it. In brief, -in given 
conditions the rate of pay per year for the use of a physical 
unit of equipment is so much. This so much is such and such a 
percentage of the cost of making now a new unit of the equip- 
ment, i.e. allowance made for a depreciation, it is such and 
such a “rate of interest” upon that cost. Our prima facie 
difficulty thus disappears. 

§ 3. Experience has shown that there are advantages in 
dividing the influences we have to study into two groups, 
operating respectively, in Marshall’s language, on the side of 
demand and the side of supply. In what follows I shall make 
use of this dichotomy. There is, however, more than oneway in 
which this might be done, and it is necessary to make precise 
the procedure that I shall adopt. What is directly demanded 
is the flow of services rendered by the stocks of factors of 
production. If the mere existence of a unit of any factor, 
labour power, capital or land, entailed the provision by it 
of such and such a fixed rate of service per year, demand for 
the services of a stock of factors and demand for the main- 
tenance of the stock itself would be identical. It is to be 
expected, however, that in actual life different rates of pay 
will evoke different flows of service from given stocks of 
factors. There are thus two variable elements involved, not 
one only. So far as a priori considerations go, the element, 
rate of flow of service per unit of stock, may be entered 
equally well on the demand side or on the supply side of 
the account. That is to say, we may equally well place the 
demand for such and such a flow of service against the supply 
of that flow, in which case our element enters into supply; or 
we may place the demand for the use of such and such a 
quantity of stock against the supply of that quantity — in 
which case the element enters into demand. The choice is 
purely a matter of convenience. In what follows I shall put 
this element on the supply side. On the demand side I shall 
study the price offered for various quantities, not of factors, 
but of service rendered by factors. The relation between the 
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quantity of a factor and the quantity of service rendered by 
it will come in on the other side. 

§ 4. The concept, quantity of service rendered by a factor, 
does not, however, enter easily into the analysis that has to 
be undertaken. For that we need the concept quantity of 
factor at work. The step to this can be taken without great 
difficulty. Thus suppose that only one degree of intensity of 
work is possible, so that the services rendered by a unit of 
any factor vary proportionately with the length of hours 
per day during which it is in action. If we then select an 
arbitrary standard length of day, say eight hours, the 
quantity of factor at work is obtained by summing the 
number of hours worked by each unit of the factor and 
dividing by eight. Obviously the quantity of factor at work 
so obtained stands in all circumstances in the same propor- 
tion to the quantity of service rendered by the factor, and 
so can be used in place of it. Of course in actual life intensity 
of work as well as length of working day is liable to vary. 
This circumstance can, however, be brought into account in 
the manner indicated in Chapter VIII. § 3, and does not pre- 
vent us from expressing quantities of service rendered by a 
factor in terms of quantity of factor at work. 

§ 5. In economic text-books the term supply is used in- 
differently for rates of flow of commodity or service and for 
quantities of standing stock. This use of the same word in 
widely different connections easily leads to confusion. There 
is a special danger of this in discussions about capital. When 
the supply price of so much capital is spoken of, it is not 
always clear whether the price that will call out such and 
such a rate of new investment is intended, or the price that 
will maintain in being such and such a stock of capital equip- 
ment. The term supply suggests an inflow of something, not 
the mere maintenance intact of a fixed stock; and, therefore, 
even when it is the latter that is meant, the reader’s mind 
is pushed towards the former. It would, of course, be possible 
to obviate confusion by always speaking of supply price 
with an explanatory clause. But the supply price of a stock 
of something is an unnatural and perplexing collocation 
of words. The logical solution would be to speak of the 
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supply price of flows, but of the maintenance price of stocks, 
whether in the aggregate or as devoted to a given purpose. 
With this usage such and such a price at once maintains 
such and such a stock of a factor in existence and- evokes 
from that stock such and such an annual supply of service. 
If it were adopted, we should have to speak of the supply 
price of the services rendered by a factor, i.e., in the language 
of the last section, of the quantities of the factor at work, and 
to set this against the demand price. I propose, however, for 
reasons of convenience to use for this purpose the term main- 
tenance price. The maintenance price of any assigned §tock 
is, the reader should note, necessarily identical with the 
supply price of a nil rate of net addition to (or subtraction 
from) that stock. 

§ 6. During the next twelve chapters we shall be concerned 
with a one-commodity community, where all the units of every 
factor — for convenience I use the term so as to include sub- 
factors — of production are in a single market, as defined in 
Chapter XV., between the different parts of which all of them 
can move without cost or hindrance, so that the rate of payment 
of every unit of each factor is the same everywhere. Chapters 
XXIII. -XX VII. are directed primarily to influences on the 
side of demand, Chapters XXVIII. -XXXII. to influences on 
the side of maintenance, and Chapters XXXIII. -XXXIV. 
to the interactions of the two groups of influences. The con- 
sequences that follow when the assumption of free costless 
movement is withdrawn are reserved for separate study in 
Chapter XXXV. 



CHAPTER XXIII 

MARGINAL PRIVATE AND MARGINAL COLLECTIVE PRODUCT OF 
JTACTOR GROUPS AND OF INDIVIDUAL FACTORS OF PRO- 
DUCTION 

§ 1. In earlier chapters the concept marginal product has 
been employed in reference to an isolated Robinson Crusoe. 
It has been defined, in respect of any given quantity of work 
done by him, as the difference made to his total output by 
a marginal increment of work after enough has been set aside 
to make good any damage incidentally done to his capital 
stock and his natural resources. We have now to extend this 
concept, first to Robinsons who do not function in isolation, 
or, more generally, to linked groups of factors bound together 
in fixed proportions — I shall call them factor groups — which 
are not isolated; and secondly, to individual factors of pro- 
duction which are not isolated. 

§ 2. In the case of factor groups, there is no difficulty about 
the allowance for making good damage done to the owner’s 
stock of capital or natural resources. This plays exactly the 
same part as it does with an isolated Robinson. If, of the 
gross output of the marginal unit, say, one-quarter goes to 
making good wear and tear, the net product, or, in our usage, 
the product, of the unit is three-quarters of the gross output, 
and cannot possibly be anything else. Yet again, as with an 
isolated Robinson, no question can arise about there being 
such a thing as a marginal product. With the general assump- 
tion of free divisibility into small units, as described in 
Chapter XI., there obviously must be such a thing. We may, 
therefore, pass at once to our problem without any pre- 
liminary clearing of the ground. 
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§ 3. If there is only one centre of production, the marginal 
product of any number of units of a factor group is simply 
the difference made to total (net) product by the marginal 
unit. The term is thus wholly unambiguous. When, however, 
there are several centres of production, this is not so. The 
marginal unit of each factor group is more exactly conceived, 
not as all concentrated upon a single centre, but as distri- 
buted in the optimum manner over all of them. Thus, with n 
(similar) centres, it is made up of n parts, each amounting to 
1/nth of a unit, standing in each of the several centres. Each 
of these n parts must yield a product in the centre where it is 
standing, but it may also yield a product (positive or nega- 
tive) in the other centres. We have, therefore, to distinguish 
between (1) the yield of each part in the centre where it is 
standing and (2) its total yield. It is no longer possible to 
use the term marginal product without qualification. I shall, 
therefore, call the sum of the yields of the several n parts 
in the centres where they are respectively standing the 
marginal 'private, product , and the sum of the total yields of 
the several n parts the marginal collective product. The former 
of these is approximately equal to the addition to the pro- 
duct of the centre where it is engaged that results from in- 
creasing the quantity of factor -group units there by one 
unit, whether that unit is introduced from outside or is 
withdrawn from one of the other centres. The latter is ap- 
proximately equal to the addition to the total product that 
results from this when the unit is introduced from outside. 
It is, therefore, legitimate to use the terms marginal private 
product and marginal collective product in these senses as 
well as in the more exact senses distinguished above. In 
what follows I shall do this. Whether we do it or not, the 
essential point to bear in mind is that, while the marginal 
private product and the marginal collective product of any 
given number of factor group units may coincide, there is no 
a priori necessity for them to do so. 

§ 4. Common sense suggests — and for purposes of a rough 
approximation the suggestion is adequate — that coincidence 
between the two sorts of marginal product implies, and 
is, indeed, another name for, absence of what Marshall has 
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called external economies and of external diseconomies; and 
divergence the presence either of external economies or of 
external diseconomies. But this identification is not quite 
exact. Conditions are possible in which an increase in the 
scale of output, i.e. in the quantity of factors at work, in- 
directly brings it about that a different size of centre becomes 
the optimum; and in this new optimum size the marginal 
private product of the factor group units may be larger or (con- 
ceivably) smaller than it was in the old. This situation does 
not lend itself to description in terms of external economies 
or diseconomies, and has led some writers to add to this 
familiar category the new hybrid, external-internal economies. 

§ 5. A word should be added here in caution against a 
possible misapprehension. It might be thought at first sight 
that a distinction analogous to that drawn in § 3 holds good 
between the average product of a single centre and average 
product on the whole. This is not so. Any excess that there 
may be in the collective over the private product of any unit 
of work done in one centre necessarily appears in the private 
product of the work done in other centres; and, in like manner, 
any shortfall in the collective, as against the private, product 
of work done in one centre necessarily so appears. It follows 
that, while marginal collective and marginal private product 
may differ, average collective and average private product 
must always be identical. 

§ 6. Let us turn to individual factors of production. 
Here some preliminary clearing of the ground is needed. 
First, whereas, as we have seen, for factor groups, as for 
isolated Robinsons, the question whether there is such a 
thing as marginal product is idle, for individual factors this is 
not so. Situations are possible in which no difference is made 
to output by a change in the quantity of any of the several 
factors unless the quantities of all of them are changed in the 
same proportion. Thus it may be that in the art of brigand- 
age nothing whatever could be accomplished by a man alone 
or a horse alone or a rifle alone, but only by a man equipped 
with one horse and one rifle; or — a more complex case — that, 
in order to accomplish anything, each quantity of one factor 
must be associated with specified quantities of each of the 
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other factors, different proportions being needed in respect 
of different quantities of the one factor. In conditions of this 
kind the marginal productivity of the individual factors 
would be quite indeterminate. Marginal product in any sig- 
nificant sense would not exist. But these conditions imply 
a discontinuous function. The functions with which we have 
to do are continuous, or, more strictly, approach near enough 
to continuity to allow of the rough edges being disregarded 
without serious error. 1 In these circumstances variations 
in the quantity of any one factor, the quantities of all the 
others being held constant, affect output by finite amounts. 
That is to say, they have a marginal product, whose magni- 
tude depends, for each of them, the quantities of the other 
factors being given, on its own quantity. 

§ 7. Secondly, there is a difficulty about the allocation 
of the incidental damage caused by productive activity to 
the stock of producing factors. In so far as the rate at 
which capital and exhaustible natural resources, such as coal 
deposits, wear out or are used up, is higher, the greater is the 
quantity of labour that is co-operating with them — and to 
some extent this can hardly fail to be so — not all of the costs 
of this wear and tear should be deducted from the gross 
product of the marginal unit of capital or “land” when the 
net product — or product — of that unit is being calculated; 
a part of these costs should be set against the marginal pro- 
duct of labour. If we had to determine how much should be 
so set, the problem would evidently be a serious one. In the 
practice of business men, however, it is common to regard 
annual capital depreciation as depending simply on the size 
of the capital stock: such and such a type of machine has 
such and such a normal length of life, i.e. depreciates at such 
and such a rate per annum. The depreciation rate reckoned 
for coal-mines and so on also rests on a convention; while 
for the stock of labour no depreciation rate is reckoned. 2 We 
can hardly do other here than follow these conventions. 
Adopting them, we conclude that, for the factor labour, 
gross and net marginal product are identical, while for 
capital and “land” marginal net falls short of marginal gross 
1 Cf. ante, Chapter XI. * Cf. ante, Chapter V. § 6. 
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product by the depreciation rate that is customarily set 
against them. 

§ 8. We are now in a position to consider, in relation to 
individual factors of production — when there are more fac- 
tors than one — the distinction, that was drawn above for 
factor groups, between marginal private and marginal col- 
lective product. From the general principles of analysis we 
know that, with a continuous function of more than one 
variable, the increment to the total value of this function 
that results from increasing together the several variables by 
small amounts, is equal to the sum of the increments that 
would result from increasing by the same amounts each of 
these variables separately. Hence — for simplicity we may 
suppose units so chosen that the number of units of each sort 
of factor in the factor group are the same — the sum of the 
marginal products, whether private or collective, of the indi- 
vidual factors is equal to the marginal product, whether 
private or collective, of the factor group. This relation is 
fundamental. It does not follow, however, that the ratio of 
marginal private to marginal collective product is the same 
for each of the several factors as it is for the factor group 
in which they are contained. 



CHAPTER XXIV 


THE DIVISION OF FACTOR-GROUP UNITS AMONG CENTRES 

§ 1. As we premised in Chapter I., the fundamental driving 
force in economic life is the maximum principle as it was 
defined in that chapter. In any given state of industrial 
knowledge, aversion attitudes towards work and desire 
attitudes towards products, this principle determines what 
concrete arrangements will be made. In a one-commodity 
community, between the different parts of which move- 
ment for factors of production is perfectly free, so that 
the same rates of pay prevail everywhere, one essential 
feature of these arrangements stands out clearly. The 
quantities of all the factors being given, should they be 
divided up among separate centres in discrepant proportions, 
output could always be increased, and so gain made, pro- 
vided that every factor is divisible into sufficiently small 
parts, by shuffling them about until they stand in the same 
proportion in all the centres. This follows from the general 
rule, of which more will be said presently, that an increase 
anywhere in the quantity of one factor of production, while 
the quantities of the other are unchanged, entails diminishing 
returns. Hence the maximum principle requires that the several 
factors shall be bound together in joint units — “factor-group 
units” — each of which embraces the several factors in pro- 
portions corresponding to their several stocks. These factor- 
group units may be made up, according to the number of 
factors in existence, of one sort of factor only or of several. 
But in either event any one factor-group unit — whether its 
constitution is simple or complex — is exactly like any other. 
The task of the present chapter is to inquire in what manner 
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the maximum principle will regulate the number of these 
units embraced in the several centres of production, i.e. the 
size, and so the number, of the said centres. 1 

§ 2. .If the owner of each factor-group unit were completely 
isolated without any interaction whatever between him and 
others, each of them would be a Robinson Crusoe confined — 
on our present model — to the production of a single com- 
modity: and there would be nothing further to be said. I 
postulate, however, that the owners are free, if they will, to 
co-operate in their work, producing jointly an output which 
accrues, not to each owner in his own place, but in a homo- 
geneous mass, that has to be distributed by agreement 
among those who have made it. In these conditions the maxi- 
mum principle will evidently lead to co-operation when co- 
operation enables a given effort to produce a larger output 
than it could produce without it. It will entail combination 
into groups of that size beyond which an increase yields no 
addition to average, and so to total, output. 

§ 3. Conditions are conceivable in which average output 
per factor-group unit would be the same whatever the size 
of the separate combinations in which they are linked. The 
distribution of factor-group units into centres of production 
would then be completely indeterminate. Centres of any size 
would be equally possible, and there would be no reason 
for different centres to be of the same size. Some writers in- 
cline to the view that these conditions are realised; that the 
scale of output is affected by the way in which different 
factors are combined in the factor-group units, but not by 
the way in which factor-group units of given constitution 
are combined together. On this basis they suggest that the 
advantage which large-scale centres of production sometimes 
have over small is due merely to some of the elementary 
factors being imperfectly divisible. Thus Professor Ohlin 
writes: “If all the productive factors — raw materials, tools 

1 In order to keep the argument reasonably simple it is assumed m the 
text that each centre of production constitutes a single business, arrange- 
ments under which several centres are united for some or all purposes m 
the same business being ignored. If these arrangements were brought into 
account, the detailed analysis required would be more complicated, but its 
general principles would not be affected. 
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and implements, were completely divisible . . . the most 
economical combination . . . would be equally possible on 
a small scale or on a large ”. 1 As the context shows, however, 
Professor Ohlin is not here using the term divisible to mean 
physically divisible, or even physically divisible without cost 
or effort, but with some reference to efficiency. For him, so 
long as a centre composed of factor-group units is of less than 
the most economical size, some factor embraced in the centre 
is by definition not perfectly divisible: he does not deny that 
larger structural units may be more efficient than smaller 
ones. This is all that we need. Indeed, it is evident th^t the 
all-round size of a centre often makes a large difference to 
productivity per factor-group unit. Thus suppose that the 
factor -group embraces one kind of factor only, namely, 
manual labour, and that the “commodity” to be produced is 
moving a block of iron weighing ten tons along a certain 
route. Unless the labour gang undertaking this operation 
surpasses a certain size, it will be unable to “ ‘produce” any- 
thing at all. No doubt, if we imagine, not merely the factors 
of production, but the whole surrounding environment to be 
divisible into small pieces without cost or effort — so that 
our ton of iron is in powder — this would not be so. But such 
a conception is fantastic. In conditions in any degree re- 
sembling those that actually exist complete physical divisi- 
bility of the factors of production would not render the size 
of the centres into which they are combined a matter of 
indifference. The absolute quantity, and not merely the pro- 
portionate quantity, of the factors embodied in a centre 
are relevant to its efficiency, so to speak, per unit weight. 
There is nothing strange about this. On the contrary, it is 
in accord with the general facts of biology. Absolute size, 
no less than structural form, is relevant to an animal’s 
fitness to deal successfully with its environment. Because 
heat loss is proportionate to surface area and not to cubic 
contents, very small animals cannot exist in cold climates. 
In like manner, for purely technical reasons, the most effi- 
cient airship, i.e. the one that will travel at a given speed with 
least horse-power per ton, is very large; while, per contra , 

1 Interregional arid International Trade, p. 53. 
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the most efficient aeroplane is comparatively small. Thus, I 
conclude, average productivity per factor-group unit is, in 
general, different for groups of different sizes, and there is, 
in general, some optimum size. It is conceivable, indeed, that 
there should be several different sizes in respect of which 
average productivity is the optimum: and, indeed, it is prob- 
able that in any given industry for different forms of organ- 
isation, e.g. the private firm form and the joint-stock form, 
there will be different optimum sizes. We may, however, 
reasonably rule that case out of account and confine our- 
selves to situations in which there is only one optimum 
size. It is, of course, assumed that all the processes en- 
tailed in the manufacture of a unit of our imaginary one 
commodity are conducted together in the same centres. If 
they were separated, the optimum sizes of the centres engaged 
in different processes would, of course, in general, be different. 

§ 4. What this optimum size is may be partly dependent on 
the total number of factor-group units available for employ- 
ment in all the productive centres collectively. It will not be 
rendered thus dependent merely by the presence of external 
economies. In order that it shall be so, the range of internal 
economies must be affected by the aggregate scale on which 
factor-group units are employed. 1 That condition may or may 
not be satisfied. Whether it is satisfied or not, the dominant 
influences determining optimum size are those that govern 
the relation between internal economies and the scale of 
individual businesses. A very important place among them is 
held by the system, or technique, of organisation, by means 
of which the work of a co-operating group is harmoni- 
ously arranged. That system corresponds in industry to the 
apparatus by which, in living things, oxygen is supplied to 
the cells and carbon dioxide removed. It is impossible for 

1 Thus, if x be the number of factor-group units co-operating at a given 
centre and y the number at the sum of the other centres, the output of the 
centre may be expressible as F(x) +<p{y). In this case the optimum size of the 

centre is given when } = 0, and is thus independent of y. On the other 

hand, the output of the centre may be expressible only in the more general 

form F(&, y). In this case its optimum size is given when ™{ } =0; 
and is not independent of y. ax x 
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creatures with the structure of insects to be large, because 
their apparatus of branching air tubes entails a slow diffusing 
process, that can only work effectively provided the tubes 
are short. For vertebrate animals, on the other hand, oxygen 
and carbon dioxide are transported by a rapidly circulating 
blood stream: they are, therefore, capable of attaining much 
greater size. 1 

§ 5. What has been said so far concerns the real ultimate 
conditions governing optimum size. These real conditions 
act, as it were, through a more immediately visible formal 
condition, the nature of which is well known. When, the 
quantity of factor-group units is given, and it is a question 
of distributing them among productive centres, marginal 
collective product — the difference to total output that results 
from increasing the total quantity of factor-group units — 
obviously has no relevance, since this quantity is not being 
increased. But it is easy to show that, all the factor-group 
units being supposed exactly alike, the optimum size of a 
productive centre will be that size in respect of which the 
marginal private product is equal to the average product of 
the factor-group units engaged there. For, if marginal private 
product is larger than average product, average product can 
be increased by increasing the size of the productive centres. 
In the converse case it can be increased by diminishing the 
size of the productive centres. The formal condition that 
must be satisfied for any centre to be of optimum size is thus 
perfectly clear-cut. 

§ 6. Before we proceed to the next stage of the argument 
it is necessary here to interject a word of caution. When the 
separate factors have determinate marginal private products, 

1 So far as pure theory goes, co-ordination does not necessarily imply 
the setting apart of a particular person to do the work of co-ordination. 
A cricket team, for example, might conceivably share the work of captaincy 
by consultation in a committee where everybody’s vote counted equally. 
In practice, of course, a particular person will be appointed for this work. 
At first sight this might seem to be inconsistent with our concept of a 
system of co-operating factor-group units all exactly alike. There is not, 
however, any real inconsistency. For precise similarity in the quality of the 
individual units does not entail that they are all doing precisely similar 
jobs. A cricket team must arrange itself in the field in different positions, 
one at point, one at mid-off, and one at square -leg; and this equally whether 
the men have different capacities or are all identical twins’ 

K 
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we might be inclined to extend to them the conclusions 
reached in the last section about factor -groups. If we did this, 
we should conclude that that optimum size of centres, which 
makesthe average product and the marginal private product of 
the factor-group at each centre equal, also makes the average 
product and the marginal private product of each several 
factor equal. Now it is true, as was shown in the last chapter, 
that the marginal private product of the factor-group in any 
centre is necessarily equal — units being so chosen as to make 
the quantities of all the factors the same — to the sum of the 
marginal private products of the several factors. Hence the 
sum of these marginal private products is equal to the average 
product of the factor-group. But this does not entail that the 
marginal private product of each individual factor is equal 
to its average product. That need not, and indeed, in general, 
cannot happen. For an individual factor average product, 
if it means anything at all, can only mean the integral of its 
marginal private products divided by the quantity of the 
factor: just as, in like manner, average collective product can 
only mean the integral of the marginal collective products 
so divided. But, in general, for individual factors of production 
the familiar law of diminishing returns holds good. It may 
well be, indeed, that for very small outputs it does not hold. 
For, if the minimum unit of one kind of factor is large, less 
than a certain number of units of the other factors may be 
unable to co-operate with it effectively. With substantial 
quantities of output, however, experience suggests that it 
always does hold. The quantities of all other factors being 
given, the more of any one factor there is, the smaller its 
marginal product, whether private or collective, will be. It 
follows that, while, for optimum distribution among centres, 
the sum of the marginal private products of the several 
factors and the average product of the aggregated factor- 
group engaged must be equal everywhere, the marginal 
private products and the average products of the several 
factors individually are not equal. 

§ 7. This being understood, we may revert to the main 
theme. The optimum size, in the sense defined in § 5, of 
a productive centre being determined in the way we have 
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described, it seems at first sight that the maximum principle 
will cause the existing stock of factor-group units to combine 
in centres of this size, thereby making average and aggregate 
output as large as possible. This prima facie view is, however, 
encountered by another diametrically opposed to it. Accord- 
ing to that view in its crudest form each centre of production 
must necessarily be ruled by a “ ‘business man”, and all busi- 
ness men, since they are free to start businesses as they choose, 
must necessarily be employed. If this is so, the number of 
centres is governed by the available number of business men, 
and the actual size has no tendency to coincide with the 
optimum size. Now, if business men — in the sense of people 
who act as heads of businesses — were a race apart, there 
would be force in this contention. But, of course, business 
men in this sense are not a race apart. They are particular 
members of a wide group, capable of acting either as heads 
of businesses or in the office of manager or other type of 
organiser. The number of those who rule productive centres, 
and, therefore, the number of these centres, is thus not deter- 
mined ab initio by an outside consideration. It is itself de- 
pendent upon what size of centre is the optimum. The larger 
the optimum size of centres is, the fewer members of this wide 
group will act as heads of businesses, and the more in other 
capacities: and vice versa. This objection to our prima facie 
view, therefore, breaks down. 

§ 8. It does not follow, however, that that view is precisely 
correct. If it so happens that the extant number of factor- 
group units is an exact multiple of the number needed to 
constitute a centre of optimum size, then, in a thorough- 
going stationary state, it is, indeed, correct. 1 But that con- 
dition may fail in either of two ways. On the one hand, the 
extant number of factor-group units may be larger than the 
number required for a centre of optimum size, but not an 

1 In the form of stationary state displayed in Chapter II. § 4 it is 
not correct. For there individual firms aro not for the most part in equi- 
librium, but are passing through different stages of growth and decay. 
They would differ m size, therefore, at any given moment, just as, in a 
population, infants, boys and men differ in size, even though the sizes 
proper to each of them, and to which each of them at maturity attains, are 
the same. 
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exact multiple of that number; on the other hand, it may be 
smaller than the number required for a centre of optimum 
size. 1 In both cases it is impossible for all the extant factor- 
group units to be combined in centres of optimum size; and 
our problem is still incompletely solved. 

§ 9. When the extant number of factor-group units is 

larger than the number required for a centre of optimum 

size, either of two arrangements is prima facie possible. 

Suppose that the number of units required for such a centre 

is k, and the number of the extant units (kn 4 - 1), where l is 

less than k. Then prima facie there may be constituted n 

centres of optimum size and one centre containing l units; 

or there may be constituted either n centres, each containing 

kn 4" l kn 4 - Z 

units, or (n + 1 ) centres each containing — , according 

n 7i + 1 

as l is < or > \k. Knowledge that in the actual world there 
are in most industries productive centres of various sizes 
may perhaps suggest that the former alternative is the more 
probable. When, however, we reflect on the conditions postu- 
lated for a stationary state, we see, not merely that this is not 
so, but that that alternative is impossible. For, if there were 
one centre of less than optimum size, it would pay the units 
attached to it either to distribute themselves among the 
other centres or to induce some members of those centres to 
combine with them in their centre, till, in one way or another, 
all the centres were of equal size, and one or other of the two 
forms of the second alternative were realised. Thus all the 
centres will be somewhat larger or somewhat smaller than the 
optimum size: none of them will conform exactly to that size. 

§ 10. When the extant quantity of factor-group units is 
larger than, but not an exact multiple of, the number required 
for an optimum centre, the above arrangement maximises 
aggregate output, subject to that condition. If the situation 
is such that n is small, the size of the actual centres may 
be much larger or much smaller than that of the optimum 
centre. But, if n is large, if, that is to say, the centres are 
numerous, actual size and optimum size are very nearly the 

1 The possibility that the optimum size might be smaller than one 
factor-group unit may safely be left out of account. 
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same, and, for practical purposes, we may say that all the 
centres are of optimum size. 

§ 11. When the extant number of factor-group units is 
smaller than the number required for a centre of optimum 
size, there will obviously be established one centre of pro- 
duction only, in which all these units are assembled. Under 
this arrangement aggregate and average output will again be 
larger than it could be under any other arrangement. But the 
condition, equality between marginal private product (which, 
where there is only one centre, is, of course, the same as 
marginal collective product) and of average product will be 
inhibited, and, it may be, a wide divergence will be created, 
by force majeure. 

§ 1 2. In the cases considered in the three preceding sections 
the economic cosmos is in one sense out of equilibrium. 
For the arrangement towards wdiich the maximum principle 
is pressing is not attained. An obstacle has been encountered 
— the unsuitable number of extant factor-group units — 
which it cannot overcome. In another more usual sense the 
system is in equilibrium in spite of this fact; just as a book 
lying on a table is in equilibrium in spite of the failure, en- 
gendered by that obstacle, of its tendency to fall to the 
ground. This, of course, is purely a verbal matter. 



CHAPTER XXV 

THE CONSEQUENCES OF QUALITATIVE DIFFERENCES AMONG 
PIECES OF LAND AND UNITS OF ORGANISING POWER 

§ 1 . At this stage it is well to make explicit a very important 
respect in which our analysis misrepresents the facts. Our 
purpose being what it is, the model that we study is rightly 
constructed on a pattern enormously less complex than the 
reality whose outline it is designed to imitate. Some falsifica- 
tion is, therefore, inevitable. But, unless the general character 
of the falsification is clearly understood, darkness rather than 
light will be generated, and careless readers will assign to 
reality attributes which by no means belong to it. Hence 
this cautionary interlude. 

§ 2. Underlying the argument of the preceding chapter, 
as it will also underlie the main body of later analysis, is the 
assumption that there are in play a reasonably small number 
of factors and sub-factors of production, each of which is 
homogeneous, in the sense that every unit of it is of like 
quality. In actual life there are for certain factors, notably 
land and some kinds of brain power, large differences of 
quality between individual units. Now some quality differ- 
ences are expressible, by a simple device, in terms of quan- 
tity. Thus we can imagine two kinds of land differing in such 
a way that 2 acres of the one kind are exactly equivalent 
in all respects to 1 acre of the other. So much of other factors 
of production applied to 2 n acres of this kind yield exactly the 
same total, and also exactly the same marginal, product, as 
an equal quantity applied to n acres of the other kind. In 
this case we can, if we wish, choose our units of land, not by 
area, but in such a way that two acres of the first kind con- 
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tain the same number of units as one acre of the second kind. 
When we have done this, in respect of units so chosen every- 
thing will be true that would have been true with acres as 
units had all land been of identical quality. Quality, differ- 
ences of this type present no difficulty. But many quality 
differences are not thus simple. There must, of course, be 
some acreage of Class B land in conjunction with which any 
given quantity of other factors will yield the same total 
product as it would yield in conjunction with one acre of 
Class A land; and also some acreage in conjunction with 
which it will yield the same marginal product as it would 
yield in conjunction with one acre of Class A land. But the 
quantities of Class B land required respectively for equal 
total products and for equal marginal products may be dif- 
ferent. Moreover, the differences themselves may be different, 
whether reckoned absolutely or as proportions, according 
as the quantities of the other factors that are being employed 
are large or small. When pieces of land, and, of course, the 
same thing is true of any other productive agent, vary in 
quality in this complex fashion, it is impossible by any de- 
vice to express quality differences in terms of quantity. 

§ 3. The implications of this situation as regards the size 
of centres of production are most easily exhibited if we sup- 
pose the factors other than land to be perfectly homogene- 
ous, but land itself to consist of several grades of divergent 
quality. The grading must not — what has just been said 
precludes that — be conceived as something absolute without 
reference to the quantities of the other factors that are 
available. When, however, the quantities of the other 
factors are given, a reasonably satisfactory definition can 
be constructed. I say then that one piece of land is better 
than another if, these other factors being distributed in 
the optimum manner, it will pay to assign more of them 
to the first piece. The other factors then will so spread 
themselves over the various grades of land that their 
marginal private products, as applied to every acre of 
every grade to which any of them is applied, are equal. It 
may be that there is enough first-grade land to absorb all 
the other factors, i.e, that any applied to second-grade land 
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would yield a smaller marginal private product than is 
yielded by all applied to first-grade land. In this case 
the other factors will assemble exclusively upon first-grade 
land; and the situation will be exactly the same as it 
would have been had the other grades of land not existed. 
If there is not enough first-grade land available, some 
units of the other factors will settle upon and combine 
with second-grade land. These units will yield the same 
marginal private product and receive the same rate of re- 
muneration as other units do. But the proportions in which 
the other factors are joined with the land (measured in acres) 
will be smaller for second-grade land than for first-grade 
land. If there is not enough of first- and second-grade land, 
some third-grade land also will be utilised, with similar 
consequences; and so on. Thus, in general, the proportions 
of land and other factors in the centres of production will be 
different with different grades of land. Inside the aggregate 
mass of factors associated with each grade centres of pro- 
duction will be separated off on the principles indicated 
in the preceding chapter; every centre being of the same 
size. But the centres settled on different grades of land, not 
being similarly constituted, cannot be equal in size. Even 
though they should contain equal quantities of all the other 
factors and equal acreages of land, they would not in any 
strict sense be of the same size, since land would mean 
different things for different centres. But in fact the 
quantities of the other factors will be larger in centres 
containing the better grade land than in those containing 
worse grade land. 1 

§ 4. Very similar considerations come into play when 

1 In general, we may expect the rate of pay per acre to be larger for better 
grade than for worse grade land. But, with our definition, it need not be 
larger. For better grade land only means land that would yield a given 
marginal private product for a larger quantity of the other factors than 
the quantity to which worse land would yield it. If the better grade land 
yields nearly constant returns and the worse grade sharply diminishing 
returns to early doses of the other factors, rent per acre, and even gross 
produce per acre, may be larger on “worse” land. (Cf. Marshall, Principles , 
Book iv. Chapter 3). It will be observed that, in speaking of a larger 
quantity of the other factors, we are tacitly making the unreal assumption 
that the other factors are everywhere combined together in the same 
proportions. 
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account is taken of differences of quality among the various 
units of organising ability that are engaged in production. 
Here too the differences of quality are too complex to be 
resolved into differences of quantity. An able man* is not 
simply the equivalent of two or more stupid men. He is a 
different kind of man, and no number of stupid men com- 
bined together could exactly take his place. In centres con- 
trolled by men of high organising power larger quantities 
of the other factors will be grouped together than in centres 
controlled by men of less power. Since there are not likely to 
be many men of the highest grade of organising capacity, we 
may expect that many inferior grades also will have to be 
invoked for the task of captaining centres of production. 
Hence these centres will not in fact be of one size only, but 
of various sizes spread out in a more or less normal frequency 
distribution. Those organisers whose organising power is too 
small for them to have any clients qua organisers are not, 
however, left derelict as waste land is, but will continue to 
work in some capacity other than that of heads of businesses 
or controlling managers. 

§ 5. It is not proposed in this book to follow further the 
lines of inquiry that these considerations suggest. If quality 
differences among the units of our factors were sufficiently 
widespread — if, to take an extreme case, every unit of every 
factor were unique — the method of analysis which we have 
been adopting, and which is common to nearly all economists, 
would break down. The mathematical concept of a function 
would be inappropriate. Though quality differences among 
our units are, no doubt, important, they are not important 
enough for that. By leaving them out of account, as, in the 
main, I am doing here, we do not, I think, render the broad 
principles of our analysis inapplicable to real conditions. 



CHAPTER XXVI 

POSSIBILITIES OF INDETERMINATENESS WHEN THE ACTUAL 
AND THE OPTIMUM SIZE OF CENTRES OF PRODUCTION 
DIVERGE 

§ 1. Let us now return to the main channel of the argument. 
When the actual and the optimum size of centres of produc- 
tion coincide, the average product of factor-group units and 
the marginal private product are, as we have seen, equal. 
The demand price per factor-group unit is then obviously 
equal to both these quantities . 1 When, however, the actual 
size and the optimum size of productive centres diverge, 
average product and marginal private product are different. 
The demand price — rate of pay— cannot then be equal to 
both of them. If factor groups consisted of one sort of factor 
of production only, this would not lead to any doubt about 
determinateness. Provided that there is a uniform rate of pay 
— and competition among the several units of the factor may 
be supposed to ensure that — the demand price must be equal 
to average product, marginal private product becomes 
irrelevant, and there is nothing more to be said. But in real 
life factor-group units consist, not of one, but of many sorts 
of factors. As we have already seen, appropriate units being 

1 To avoid complicating the argument unduly I have tacitly assumed 
in the text that there is no interval between the application of the agents 
of production to cake making and the emergence of finished cake Of course, 
in fact there is such an interval. Consequently, the real demand price of any 
agent is not its actual marginal private, i.e. average, product, but this dis- 
counted in respect of that interval There is, however, now in play a new 
agent of production, namely the stock of working capital m the form of cake 
in process. Payment to this agent absorbs the annual balance of cake, that, 
m consequence of the discounting, remains over after the other agents have 
been paid. 
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chosen, the marginal private product of any given quantity of 
factor-group units is equal to the sum of the marginal private 
products of the several factors they contain. In the conditions 
supposed it is impossible for the demand prices of the extant 
quantities of these factors to be equal to their marginal 
private products. Nor can we now say that these prices are 
equal to their several average products. Indeed, as we saw in 
Chapter XXIV. § 6, the notion of an average product of one 
among a number of co-operating factors of production is either 
meaningless or obviously irrelevant. These negative results, 
while not suggesting doubt about the determinacy of aggre- 
gate output, inevitably do suggest it about the determinacy 
of the rates of pay to the several individual factors. This 
doubt we have now to examine. 

§ 2. Let us suppose first that each factor individually is 
engaged and paid in each centre by a representative of all 
the factors collectively. As each factor comes separately to 
the door, the representative will unhesitatingly pay out to 
each the equivalent of its marginal private product — until 
the last factor comes. At that point, if the actual size of the 
centres is larger than the optimum size, he will find that he 
has too little product to make a payment at that rate; if the 
actual size is smaller than the optimum size, he will find that 
he has too much. Thus every factor will be paid at a rate 
equal to its marginal private product except the one that 
comes for payment last; and this one will be paid what is left 
over. If then our data do not tell us which factor will come for 
payment last, the sharing of the product is, on the data, 
indeterminate; if the data do tell us this, it is determinate. 
In actual life, in general, some factor, through its agents, hires 
the others. The hiring factor is not necessarily the same as 
the organising factor. Thus a group of manual workers or of 
capital owners may hire managers. But some one factor is 
unambiguously the hiring factor. Clearly, when this is so, 
that factor, whatever it is, is the one that comes for payment 
last. We are, therefore, entitled to say that, in the conditions 
here contemplated, all the factors other than the hiring factor 
are paid at a rate equal to their marginal private product and 
the hiring factor is paid what is left. It follows that the shar- 



140 ECONOMICS OF STATIONARY STATES 


CHAP. 


ing out of the product is, on the data, determinate or in- 
determinate according as these data do or do not include 
information as to which factor is acting as the hiring factor. 
If we take the standpoint of extreme abstraction, our data 
do not tell us that; but, if we step nearer to reality and inform 
ourselves by observation whether capitalists through joint 
stock companies, organisers through private businesses, or 
manual workers through workmen’s copartnership associa- 
tions are in fact acting as hirers, our data are extended; and 
on those data the situation is determinate. 

§,3. Whether the above analysis has any practical sig- 
nificance depends, of course, on whether centres of produc- 
tion are in fact of optimum size. For, if they are, the question 
what would happen if they were not has only academic 
interest. As will appear presently, in a many-commodity 
community centres are sometimes pushed away from opti- 
mum size because they adopt the rule of monopoly rather 
than that of competition. In a one-commodity community, 
where it is only possible for a centre to sell its output against 
other units of the very same commodity, value of marginal 
product and marginal product of value always coincide. This 
implies that monopolistic policy and competitive policy lead 
to identical results. 1 Divergence of actual from optimum 
size cannot, therefore, be brought about by monopoly. The 
only way in which it can arise is through the aggregate 
extant quantity of factor-group units not being an exact 
multiple of the quantity needed to constitute a centre of 
optimum size. We have seen, however, that, whether it is an 
exact multiple or not, if the former quantity is very large 
compared with the latter, the actual size of centres will, for 
all practical purposes, coincide with the optimum size. 
Now, in a one-commodity community, in which there are no 
costs of transport to split it into parts, regarded as repre- 
sentative of actual communities, the quantity of factors 
available in the one (imaginary) industry must be much 
greater than the quantity available in actual communities 
for any actual industry. In view, therefore, of the fact that 
in many actual industries we find a large number of separate 
1 Cf. ante , Chapter XVI. § 3. 



XXVI 


A ONE-COMMODITY COMMUNITY 


141 


centres, it is reasonable to suppose that in our model one- 
commodity community there must be an enormous number. 
This entails approximate identity of actual and optimum 
size. No doubt, if we had to imagine the one commodity 
produced through the agency of several different kinds of 
firms — as cotton is, in effect, produced partly by spinning- 
mills and partly by makers of textile machinery, and coal 
partly by coal-miners and partly by makers of dynamite — 
the warrant for it would be weakened. A single dynamite 
firm can make enough dynamite to serve an enormous 
number of coal-mines; so that among dynamite firms actual 
and optimum size might easily diverge. But our model one- 
commodity community may fairly be pictured as consisting 
exclusively of firms of one kind only. In that case there is no 
divergence. As yet, therefore, the class of situation contem- 
plated in § 2 does not call for study. 



CHAPTER XXVII 

PRODUCTIVITY FUNCTIONS AND DEMAND PRICES OF FACTORS 
• IN A ONE - COMMODITY COMMUNITY WHERE ALL THE 
CENTRES OF PRODUCTION ARE OF OPTIMUM SIZE 

§ 1. In a one-commodity community the demand side of 
the economic shield is dominated by the general produc- 
tivity function. This function expresses, in respect of any 
given set of quantities of the several factors of production, 
the total output of all the factors together. In the economics 
of real life a study of the influences which make the separate 
productivity functions of the principal industries what they 
are has an important place. Plainly, however, this kind of 
study cannot be usefully conducted in respect of an imaginary 
cake economy. Here we must be content to assert in broad 
terms that the general productivity function is an outgrowth 
of the state of industrial knowledge, the attainments of science, 
the degree to which relevant knowledge is disseminated 
— not held secret by particular groups of producers — and 
the development of methods for applying it in appropriate 
industrial organisation. In this catalogue I have deliberately 
set down the state of industrial knowledge, not, as perhaps 
might have been expected, the state of industrial technique. 
The reason is that technique denotes the nature of the opera- 
tions by which industry is actually carried on; and this 
depends, not merely on the state of industrial knowledge, 
but also on the way in which groups of industrial agents 
are made up. With a given state of knowledge, for example, 
it will be different if there are a small number of roughly 
specialised types of factor from what it is if there are a large 
number of finely specialised types. Thus technique is itself 
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a function of industrial knowledge and of the quantities of 
the several factors. It is proper, therefore, to go behind it. 
No doubt, in the last resort, even the state of industrial 
knowledge is in part dependent on the quantities • of the 
factors, different sorts of knowledge being developed with 
different systems of factors. But it is not necessary for 
our purpose to bring into account this ultimate complica- 
tion. 

§ 2. At first sight the reader may be puzzled as to the 
relation between the general productivity function and the 
arrangement of factor-group units among centres of .pro- 
duction. Here we appear to be saying that output depends 
on the form the general productivity function without refer- 
ence to that arrangement, whereas in Chapter XXIY. we 
argued that that arrangement affects output in an im- 
portant way. The explanation is that the general productivity 
function, though it does not refer explicitly to distribution 
among centres, does refer to it implicitly. Given the state 
of industrial knowledge and so on, together with the quantity 
of the factors, these things make output what it is by ensuring 
that distribution of the factors, which, given all the facts, 
conforms to the maximum principle. This point, which may 
perhaps seem somewhat obscure when set out in words, is 
obvious in the symbolism of the accompanying footnote. 1 

§ 3. It is sometimes supposed that, while the general con- 
ditions of productivity, as expressed in the productivity 
function, govern the aggregate amount of output, a different 
set of conditions governs the way in which output is shared 
among the factors, so that production and distribution con- 
stitute, as it were, independent branches of economics. This 
is not so. When the quantities of the several factors are given, 
the conditions that lie behind the general productivity 
function govern both the quantity of the aggregate output 
and also — provided that every unit of each factor is paid at 
the same rate — the real receipts of the several factors. This 
broad statement must serve as a starting-point. But it does 

1 Thus, if P be annual output, x,y t z, quantities of factors and n number 
of (similar) centres, we may either write P=F(a?, y, z), or we may write 
P y, z , n), subject to the condition that d(j>fin = 0. With the function F, 

this condition, which is made explicit in the function (f> , is implicit. 
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not fully represent the facts, and needs to be supplemented 
in an important particular. 

§ 4. We have seen in the preceding chapter that, if the 
aggregate number of factor-group units is large relatively to 
the number required to constitute a centre of optimum size 
— a proviso that we may properly assume to be satisfied in 
a one-commodity community with nil transport costs for 
factors of production — all the centres will in fact be ap- 
proximately of optimum size. This implies that the marginal 
private product of factor -group units is everywhere equal 
to the average product. But the marginal private product 
of a factor-group unit is equal to the sum of the marginal 
private products of the individual factors contained in it. 
Hence, if the individual factors are paid at rates equal to 
their marginal private products, the whole product will be 
precisely absorbed. There is thus no internal inconsistency 
in the thesis that the demand prices of the several factors 
are equal to their respective marginal private products. 
This state of things is possible. But, provided it is possible, 
there is no difficulty in showing that it is also necessary. 
For it is worth while for the other factors assembled at 
any centre to offer for an increment of any one factor any 
rate of pay not greater than its marginal private product; 
and, all the units of that factor being exactly alike, com- 
petition with other centres prevents them from actually 
offering less than the most that it is worth their while to 
offer. It follows that the demand price in each centre for the 
amount of each factor assembled there is equal to its marginal 
private product there. Since, moreover, in the conditions 
here supposed every factor distributes itself among the centres 
in such wise as to make its marginal private product the same 
in all of them, this entails that the demand price for each 
factor as a whole is equal to its marginal private product 
as a whole. This conclusion holds good equally whether or 
not monopoly action is attempted by anyone controlling the 
whole or a part of the stock of any factor; and, if monopoly 
action is attempted, equally whether it is one-sided or two- 
sided. Such action can in no case affect the demand price 
for any factor otherwise than by modifying the quantity of 
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that, or the quantity of other factors, that is at work. These 
quantities being modified, the marginal private product of 
each factor is, in general, modified; but, whatever happens to 
it, it and demand price always and necessarily coincide. 

§ 5. There can be no question, on the assumptions that 
we are here making, that this analysis rightly depicts the 
facts as regards factors of production that are hired. But in 
every centre there must be, besides hired factors, also some 
one who does the hiring. There is no known mechanism — 
no glorified totaliser — that will take over this person’s work. 
Sometimes, indeed, the hirer is himself also hired. The 
manager of a joint-stock company, who, directly or through 
subordinates, hires employees, is himself hired, via the direc- 
tors, by the stockholders. Again, the manager of a workers’ 
copartnership association may be hired by the workers col- 
lectively , while they themselves are hired by him individually; 
just as the captain of a cricket team may be elected by 
potential members of the team, with a free hand afterwards 
to select the team. But, besides hirers of this kind, there are 
many hirers, the heads of private businesses, not themselves 
hired by anyone. With regard to these hirers there is a diffi- 
culty. Since they are not directly engaged by somebody else, 
there is nobody to balance at the margin what is paid to them 
against what they contribute to output. We cannot, therefore, 
prove that the demand price for their services is equal to 
their marginal private product in the way that we can prove 
this about the other factors. 

§ 6. There is, however, another way of proof. As we saw 
in Chapter XXIV., units being so chosen as to make the 
quantities of all the factors equal, the marginal private pro- 
duct of the whole factor group is equal to the sum of the 
marginal private products of the several factors. But, provided 
that all the centres of production are of optimum size — and 
we have agreed that in a one- commodity community, with nil 
transport costs for factors of production, this may be taken 
to be so — the marginal private product of the factor group 
is equal to the average product. If then all the other factors 
are paid at rates equal to their individual marginal private 
products, what is left for the remaining member of the group, 

L 
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viz. the factor that acts as hirer, necessarily constitutes a rate 
equal to its marginal private product. At first sight, indeed, 
this argument seems open to a serious objection. In a 
normally constituted centre of production there is only one 
hirer, or, at all events, only one supreme hirer. How can we 
speak of the marginal private, or any other sort of marginal 
product of a single indivisible person? The answer is that, as 
has already been indicated in Chapter XXIV. § 7, the hirer 
does not constitute in himself a separate factor of production, 
whose function is simply hiring. The function of hiring is 
attached to a particular one of a group of people of given 
quality, the group qualified, for example, to act indifferently 
either as heads of businesses or as hired managers. It is this 
group of persons, not the single hirer, to which marginal 
productivity is attributed; and it is this group the demand 
price for which is proved by the foregoing argument to be 
equal to its marginal private product. The ultimate implica- 
tion of that argument is that the particular member of this 
group, to whom the office of hiring is assigned, is not paid 
at any different rate, because this function is assigned to 
him, from what his compeers are paid in other offices, or 
from what he himself would be paid if employed in another 
office. The seat of the hirer is not a privileged seat, occu- 
pancy of which carries special payment. Hiring is a particu- 
lar job, like accounting or interpreting, to which certain men 
of a particular grade are posted; but those who are posted to 
it are not paid more than the others, any more than those 
who are posted as accountants or interpreters are paid more 
than the others. When this is understood, the prima facie 
objection to our argument dissolves, and that argument, 
subject, of course, to the condition that all the centres of 
production are of optimum size, passes unscathed through 
the fire. 

§ 7. But we have still to bring into account the famous 
‘‘adding-up difficulty”. This difficulty, which has long troubled 
mathematically-minded economists, is not disposed of by 
postulating that all the centres of production are of optimum 
size. Until recently the now familiar distinction between 
marginal private and marginal collective product was not 
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taken; and the difficulty was set out thus. By a natural de- 
velopment of what was said in earlier sections it was shown 
that the demand price for every factor of production is equal 
to its marginal product sans phrase; this marginal product 
of each factor being measured by the partial differential, in 
respect of that factor, of the general productivity function. 
But, unless the productivity function is homogeneous in the 
first degree, unless, in other words, it is of such a sort that an 
equal proportionate change in the quantities of all the 
factors entails the same proportionate change in the quantity 
of output, unless, in yet other words, conditions are >such 
that no economies or diseconomies would result from an 
increase in the scale of output, payment in accordance with 
these demand prices will not exhaust the product. It will 
either absorb less or — per impossible — more than the whole of 
it. Since there is nowhere else for product to go and nowhere 
whence a deficiency can be made good, this result appears to 
imply that the productivity function must be of that type. 
But it is impossible that a proposition about the nature of 
reality, whether it be true or not, should be demonstrable 
in this a priori manner. Hence we are involved in a logical 
impasse, and the whole principle of marginal analysis is in- 
fected with doubt. 

§ 8. So soon as the distinction between marginal collective 
and marginal private product is taken, a way is opened up 
for disposing of this difficulty. Economies and diseconomies 
due to an enlargement of the scale of output — ordinarily 
spoken of as economies of large scale — may be available 
either because the centres of production are of more or less 
than optimum size, or because, these centres being of opti- 
mum size, the marginal collective product of factor-group 
units differs from the marginal private product. Now at this 
stage of the inquiry we are postulating that the centres are 
of optimum size. Hence, for the general productivity function 
not to be homogeneous in the first degree, or, in other words, 
for economies or diseconomies of large scale to be available, 
means that the marginal collective product of factor groups 
differs from the marginal private product; which means, in 
turn, that the sum of the marginal collective products of 
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the individual factors differs from the sum of the marginal 
private products. Now it is only the marginal collective pro- 
ducts, not the marginal private products, of the several 
factors; that are measured by the partial differentials, in 
respect of them, of the general productivity function. But 
the demand price of every factor, in the conditions here sup- 
posed, is equal to its marginal private product. It is the re- 
muneration of all factors in accordance with their demand 
prices which must exactly exhaust the product. This does 
not entail the productivity function being homogeneous in 
the first degree. It may , of course, be thus homogeneous, 
but there is no logical compulsion that it should be. If it is 
not, payment of all the factors in accordance with their 
marginal collective products would not precisely exhaust the 
total product. But there will be no tendency for them to be 
paid in accordance with their marginal collective products. 
There is thus no impasse. 

§ 9. Upon this analysis there follow certain obvious 
corollaries. If marginal private product is equal to marginal 
collective product, marginal private product is unchanged 
by a change of output. For a change of output means simply 
a change in the number of centres, all of them of optimum 
size and in full work. If marginal private product is greater 
than marginal collective product, this means that there are 
diseconomies of large scale: marginal private product, there- 
fore, decreases as output increases. In converse conditions, 
there are economies of large scale, and marginal private 
product increases with increases of output. In other words, 
equality of marginal private product and marginal collective 
product entails constant returns; excess of marginal private 
over marginal collective product diminishing returns; excess 
of marginal collective over marginal private product in- 
creasing returns. 1 Of course, the returns here spoken of are 
physical returns. What has been said must not be taken to 
imply that, in a particular industry, in a many-commodity 

1 It will be understood that constant returns here mean constant returns 
from a macroscopic standpoint. If we were to take a microscope and examine 
the consequences of sufficiently small variations of output, the curve of 
margmal productivity would appear, not as an absolutely straight, but as 
a slightly wavy, horizontal line. 
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community, equality of marginal private and marginal 
collective product carries with it constant supply price. For 
that we also need that (i) the proportions in which, in the 
particular industry, the several factors of production are 
engaged and (ii) their several money prices are unaffected 
by the scale of output. The remote possibility that constant 
supply price may be established through increases in the scale 
of output entailing, on the one hand, economies of large scale 
and, on the other, increases in factor costs which precisely 
offset these, may be ignored. 

§ 10. It remains to inquire whether, in a one-commpdity 
community not broken up by costs of transport, divergence 
between marginal private and marginal collective product 
is in fact likely to occur, or whether we may reasonably 
postulate, not only that the actual and the optimum size of 
centres of production coincide, but also that there is no 
divergence between these two sorts of product. Now, the 
larger the quantity of factor-group units that is available, 
the more likely it is that the full possibilities of external and 
external-internal, as well as of internal, economies are ex- 
hausted. But a quantity of factors, which would warrant the 
postulate that the actual and the optimum size of centres of 
production coincide, will not warrant this postulate. To make 
it plausible a much larger quantity is needed. Nevertheless, 
I suggest that, for a model one-commodity community, in 
which there are no costs of transport, it may reasonably 
be adopted: and in the equilibrium analysis of Chapters 
XXXIII. -XXXIV. I shall adopt it, as well as the other 
postulate. Both postulates together entail, of course, that 
there are no economies or diseconomies of large scale. 



CHAPTER XXVIII 

THE GENERAL CHARACTERISTICS OF MAINTENANCE PRICES 

§ 1. In our analysis of demand the stocks of factors at work, 
about which discussion centred, were, of course, stocks at 
work for some specific number of hours per day. From the 
standpoint of productivity the stocks at work would be pro 
tanto “smaller” if they worked shorter hours. Our terms must, 
of course, be used with the same significance in maintenance 
analysis as in demand analysis. Throughout that analysis, 
therefore, I shall mean by the stock of any factor or sub- 
factor at work, not the physical stock of it at work, but this 
stock corrected by an index that measures the rate of flow 
of work or activity from it. Thus, if the higher of two prices 
entails a 20 per cent larger quantity in physical stock 
associated with a 5 per cent smaller number of hours of work 
(of given intensity) performed by it per day, the stock, in my 
sense, is larger, not by 20 per cent, but by 15 per cent. 

§ 2. The maintenance price of a given stock of factor or 
sub-factor at work is the price which, in the surrounding con- 
ditions, will maintain that stock constantly at work. Thus, 
if p be the maintenance price of a stock x , it is the supply 
price of a nil rate of flow of additions to the stock: for labour 
of a nil rate of increase or decrease in the working population; 
for capital of a nil rate of investment or disinvestment — or 
what, when we are speaking in real, as distinct from money 
terms, is, on all definitions, the same thing — of saving or 
dis-saving. 

§ 3. In a one- commodity community it is obvious that the 
demand conditions for the several factors and sub -factors 
cannot be independent, but must constitute an inter-con- 
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nected system. That is to say, the demand price of a given 
quantity of one factor or sub -factor depends in part on how 
large stocks of other factors or sub -factors are at work. On 
the maintenance side, however, the existence of a system is 
less self-evident; and, indeed, it is not uncommon for dis- 
cussions of the maintenance conditions of, say, labour in general 
and capital in general, to be kept in entirely separate com- 
partments. Such a way of approach is misleading. Mainten- 
ance conditions, as well as demand conditions, constitute 
a system. An exhaustive discussion of this very complicated 
matter is beyond my present scope. I shall content myself 
with exhibiting in the next chapter the inter-connections on 
the maintenance side of different kinds of labour power, and 
in the one that follows the inter-connection of labour in 
general and capital in general. These two chapters will be 
followed by two others, in which the relations between rates 
of pay and the stocks at work respectively of labour in general 
and capital in general are studied separately subject to the 
condition that other things are equal. 



CHAPTER XXIX 


THE INTERRELATIONS OF THE MAINTENANCE CONDITIONS OF 
DIFFERENT KINDS OF LABOUR 

§ 1. In Chapter V. a distinction was drawn between finished 
sub-factors of production and certain more ultimate factors, 
which we may regard, if we will, as raw material capable of 
being transformed, with or without cost, into any one of 
a number of different sub-factors. The situation is further 
complicated by the fact that certain sub-factors can be derived 
indifferently either out of one type of raw material or out 
of another; e.g. telephone operators can be manufactured 
at need either from male persons or from female persons. 
In the present chapter I shall provisionally suppose the 
quantities of the factors — the ultimate material — to be fixed, 
and shall concentrate attention upon the interrelations, on 
the maintenance side, of the several sub-factors. As was 
stated at the end of Chapter XXVIII., I am concerned in this 
chapter only with labour. 

§ 2. The fundamental governing principle has already 
come faintly into our picture, as it were out of due time. In 
postulating nil cost of transport between places, we have 
already, for convenience of exposition, brought into account 
on the demand side an element that, in strictness, belongs 
to the maintenance side. For, when in these circumstances 
the total quantity of any finished sub -factor of production is 
given, the reason for price equality in all the centres where it 
is engaged lies in the conditions of maintenance. The quan- 
tity that is maintained in any one centre will be nil if the 
price is less than the price elsewhere, and will exhaust the 
whole stock if it is greater than the price elsewhere. The 
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distribution of ultimate factors among sub -factors is governed 
from the maintenance side by the same broad principle as 
the distribution of sub-factors among centres of production; 
though the application of this principle is more complex. 
The particular types of productive agent into which people 
of given inborn quality convert themselves are determined by 
a comparison of the real prices offered for different types. 
The quantity of each type that is maintained is related, not 
to one price, but to a system of prices. Our present business 
is, the system of prices and the stock of ultimate factors being 
given, to exhibit the way in which the quantities of. the 
several sub-factors are determined. 

§ 3. Let us first focus attention on a set of sub-factors, 
the whole of every one of which is made out of one single 
kind of ultimate factor. Thus the relevant ultimate factor 
consists of a number of men, all of them initially exactly 
alike in general make-up, having exactly the same com- 
parative capacity for different sorts of specialisation. We may 
allow, if we will, that the men differ, so to speak, in size, one 
being twice as competent as another in every field, but the 
comparative capacities of all of them are the same. In these 
circumstances, if the process of specialisation never involves 
any cost, or if all sorts of specialisation involve equal costs, 
the maximum principle is satisfied when, and only when, the 
stock of people of working age is distributed among the several 
specialisms in such wise as to make the rates of pay for men of 
equal “size” equal, and for men of different sizes proportionate 
to size. If the processes of different sorts of specialisation in- 
volve different costs, the principle will be satisfied when, and 
only when, the rates of pay of men in different specialisms 
differ in correspondence — for the precise significance of this 
term the reader is referred forward to Chapter XXXV. § 5 — 
with the differences in their several costs. For, failing this ar- 
rangement, the maximum principle is always pulling ultimate 
factors to move out of worse paid into better paid sub-forms. 
Needless to say, in actual life this pulling process does not 
completely attain its end. To imagine that it does would be, in 
Whewell’s words, “as if the physical geographer should con- 
struct his scheme in recognition of gravitation alone, dis- 
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regarding the power of cohesion in preserving the original 
structure of the earth’s surface, and should thus reach the 
conclusion that all the mountains must at once run down 
into the valleys and the face of nature become a plain”. 1 It 
must be remembered, however, that we are here concerned 
with the economics of a stationary state, in which the frictions 
of actual life are thought away. For us the force of gravita- 
tion is supreme, save only when substantial and permanent 
obstacles obstruct its action. Apart, therefore, from such 
obstacles, so long as there are any stocks of both of two sub- 
fact.ors, their maintenance prices are related in a definite and 
simple manner, however large or small the respective stocks 
may be. If conversion costs are not nil, the maintenance 
prices differ by a precisely determined amount. If conversion 
costs are nil, they are equal. In this case interdependence of 
maintenance prices is so close that it becomes identity. A 
minute change in the price of one sub-factor, the price of the 
other remaining constant, would mean an enormous upward 
(or downward) jump in its quantity, and a corresponding 
enormous downward (or upward) jump in the quantity of the 
other. Sub-factors related in this way are best regarded, not 
as two, but as one, subject to a single compound demand. 

§ 4. Prima facie the preceding argument implies that there 
can never, for any particular sort of labour, be a separate 
maintenance function; but that, so long as there are any 
stocks of any two sorts, the prices of both must be either 
equal or divergent in a fixed degree. Even though this im- 
plication is relevant, not to actual life, but only to stationary 
states, it has a highly paradoxical appearance. Life, we are 
bound to think, cannot be as rigid as that. The solution of 
the difficulty is that a number of sub-factors, every unit of 
each of which is constructed out of one and the same type of 
ultimate factor, is not a proper model of the world. In truth 
many sub-factors contain some units manufactured out of 
one ultimate factor and some manufactured out of others. 
The men — and the same thing is, of course, true of pieces of 
land — that constitute the raw material of sub-factors, 
possess, not identical, but widely different comparative 

1 Quoted by F. A. Walker, The Wages Question , p. 175. 
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capacities, one being relatively better adapted for one kind 
of specialism and another for another. This fact destroys for 
the actual world the paradoxical implication suggested by 
our imaginary system. It introduces, however, several diffi- 
culties into our analysis. These are best attacked by stages. 
I shall first, therefore, in the main part of what follows, 
namely §§ 5-7, assume that no cost is entailed for anyone in 
the acquisition of any specialism, but that everyone’s in- 
dustrial qualities are borne with them full blown; and shall 
subsequently, in § 8, indicate the consequences that follow 
when this assumption is removed. 

§ 5. Even when nil conversion costs are postulated the 
situation is very complex and must be treated with the help 
of simplifying assumptions. At the start, therefore, let us 
suppose that there are only two specialisms, say cake- 
stirring and cake-beating; and that there are a number of 
potential workers with various schemes of comparative 
capacity for the two. In these circumstances, when the prices 
offered for both of the two types of work are given, we may 
imagine a neutral man — it is immaterial whether such a man 
exists in fact or not — whose capacities are so adjusted that, 
in the given environment, with the given prices, he could 
earn an equal rate of pay at either kind of work. What pre- 
cise sort of man occupies this neutral position depends, of 
course, on the state of prices. Every other man is turned to 
that specialism in respect of which his comparative capacity 
is greater than that of the neutral man. Thus, not merely 
how many men are devoted to either specialism, but also what 
individual men are devoted to each of them is determined. 1 


1 In real life the adjustment we have been describing is, of course, often 
impeded by friction, so that particular men in their actual specialism are 
not getting as high pay as they could do in others. Thus, suppose that all 
captains in the Royal Navy are exactly worth their pay; that some of these 
captains would, as business men, be worth more than captain’s pay, and 
that some of the men who fail to become captains would, as captains, be 
worth as much as any of the others, but, as business men, are worth much 
less than some of the others. The adjustment described in the text would 
require that no man should be retamed as a captain who is worth more as a 
business man, and no man should be retained as a business man who is worth 
more as a captain. The first of these conditions tends to be satisfied by direct 
process, captains, who could do better outside, leaving the Navy — as Sir 
Otto Niemeyer left the Civil Service. But there is no direct process through 
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Men with no capacity at all for anything except one special- 
ism — as the soldier class among certain species of ants, tied 
inescapably to soldiering by their physical constitution — 
must,* of course, whatever the state of prices, adhere to that 
specialism, and can in no circumstances stand at, or, still less, 
move to the other side of, the position occupied by the neutral 
man. 

§ 6. Next let us suppose that there are only two types of 
worker, all the members of each type possessing exactly 
similar capacity schemes; but a large number of specialisms. 
To, make the discussion vivid let our two types of worker be 
men and women, the differences among individual members 
of both sexes being ignored. Let us suppose further that their 
respective schemes of comparative capacity are such that 
in any given specialism the absolute capacity of a man 
bears the same ratio to that of a woman, each being con- 
ceived as employed at the margin, whatever the state of 
demand and the output of the specialism may be. In these 
conditions we can draw up a scale that relates the absolute 
capacity of men and women over the whole field of occupa- 
tions Thus in specialism A a man produces ten times as much 
as a woman, and, at the opposite extreme, in specialism Z, a 
woman produces ten times as much as a man. At first sight 
it might seem that all the men will be assembled in the 
specialisms where their absolute capacity is greatest, and 
similarly all the women. But this is not so. The system of 
price offers per unit of efficiency in different specialisms 
and the schemes of capacity of men and women — i.e. the 
numbers of units of efficiency in respect of the several 
specialisms which they embody — being given, there will be 
some actual or hypothetical neutral specialism, in which both 


which the second condition can be satisfied. There is only the indirect pro- 
cess of a reduction in captain’s pay, brought about by pressure for em- 
ployment by rejected men, leading, on the one hand, to the departure from 
captaincy of the existing captains who, now that captain’s pay has been 
reduced, are worth more as business men, and, on the other hand, to the 
entrance into captaincy of all men who are now worth more as captains 
than as business men. But, of course, the rate of pay of naval captains is 
fixed in large part by tradition and convention, and in the actual world, as 
distinguished from an imaginary stationary state, is very unlikely ever to 
stand at the precise level which this adjustment requires. 
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men and women work. In this specialism their capacities will 
stand to one another in the ratio in which their wages stand 
everywhere. In all specialisms in which the relative capacities 
of men, as compared with women, are larger than in the 
neutral specialism only men will be assembled: in the other 
specialisms only women. In this way the quantities of labour 
power assembled in the two sets of specialisms are deter- 
mined. If in the neutral specialism it happens that the 
absolute capacities of men and women are equal, the two 
sexes must everywhere receive equal wages; if in that 
specialism the absolute capacity of women is the larger, 
women’s wages will be higher; and conversely. If the de- 
mand at current rates for the services at which women are 
absolutely more capable than men were greater than could 
be met by women alone, the neutral specialism would be an 
occupation in which the absolute capacity of women is larger 
than that of men. In actual fact the reverse of this con- 
dition holds. More of the services at which men are absolutely 
more capable than women are wanted than can be supplied 
by men alone. The neutral specialism, therefore, is one in 
which men are more capable absolutely; and men’s wages are 
higher than women’s wages. 

§ 7. The third stage of our analysis consists in combining 
the considerations studied in the preceding two. There are 
now both a large number of specialisms and a large number 
of schemes of comparative capacity. The concepts of a neutral 
man and of a neutral occupation are both relevant. But, the 
system of price offers being given, there is not now only one 
neutral man or one neutral specialism. Rather, there is a 
neutral man as between every two kinds of specialism and a 
neutral specialism as between every two kinds of capacity. 
In respect of any given scheme of prices the stocks of men 
and women of each several initial quality will tend to be 
distributed among different specialisms in a specific manner, 
i.e. in such wise that nobody is receiving in the specialism to 
which he is attached a lower rate of pay than he would receive 
if transferred to any other. 

§ 8. So far it has been assumed that any of the several 
specialisms that are open can be adopted without cost. If in 
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fact costs are involved, and if these are different for different 
specialisms, the conclusions of § 6 have to be qualified in 
the manner described at the end of § 3. This presents no 
difficulty. But there is a more serious complication. Up to 
this point we have tacitly assumed that, if training for any 
specialism costs anything at all, it costs a definite sum; that 
there are not available various degrees of training costing 
different sums. When this assumption is removed, the con- 
cept of a man’s absolute capacity for any specialism, and, 
therefore, that of his comparative capacity for different 
specialisms, ceases to be clear-cut. The general environing 
conditions and his place at the margin being given, his 
capacity at any specialism cannot now be represented by a 
single quantity, but only by a series of quantities correspond- 
ing to different amounts spent on training. Of two men 
engaged, say, in the study of economics, one may prove the 
more capable if both are trained lightly, but the other if both 
are trained elaborately; just as, of two acres of land, one may 
be more fertile if both are given a small dressing of manure, but 
the other if both are given a large dressing. This considera- 
tion reveals, besides the sets of unknowns that we have 
already brought together, a further set depending on each 
particular man’s individual suitability, not merely for dif- 
ferent sorts, but for different quantities of different sorts of 
training. The system whose interrelated parts we have been 
studying is thus more complex than we have so far supposed 
It is, however, not difficult to see that, along with the new 
unknowns, there are introduced an equal number of new 
equations; so that, in respect of any given set of wage offers, 
the maintenance situation is still determinate. 

§ 9. The outcome of this discussion for the present pur- 
pose is plain. In the simplified model depicted in § 3 it ap- 
peared that the quantity of the supposedly single ultimate 
factor of production being given, no stock of any sub -factor 
could be maintained unless the rate of pay offered to it, 
allowance being made for costs of conversion of the ultimate 
factor into the several sub-factors, was exactly equal to the 
rate offered to any other; in other words that, the rates of 
pay of all the other sub -factors being given, the maintenance 
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function of any one of them was perfectly elastic. We have 
now seen that in actual conditions, where there are a number 
of different ultimate factors — e.g. men and women with 
different initial qualities — this is not so. If, as between two 
stationary states, the prices offered for all the other sub- 
factors being given, the price offered per unit of a particular 
sub-factor is reduced, this means, not that the stock of the 
sub -factor becomes nil, but merely that it becomes smaller 
than it was. That is to say, the prices ruling for all the other 
sub-factors being given, there is a maintenance curve for 
one of them sloping upwards with a finite positive elasticity. 
But this maintenance curve is not independent of the prices 
ruling for the other sub-factors. On the contrary, if these 
change, it of necessity changes also. In other words, the 
maintenance prices of the several kinds of labour constitute 
a mutually interconnected system. 



CHAPTER XXX 


THE INTERRELATIONS OF THE MAINTENANCE CONDITIONS 
LABOUR IN GENERAL AND CAPITAL (AND LAND) IN 
3NERAL 

§ 1. Between the stocks at work, as defined in Chapter 
XXVIII., of labour in general on the one hand and capital 
(and land) on the other, there is a linkage, on the maintenance 
side, in respect of the number of hours worked per day. It 
is not, indeed, necessary that the working day of men and 
machines should be of equal length. It is possible for equip- 
ment to be worked continuously for 24 hours per day in associa- 
tion with two shifts of 12 hours or with three shifts of 8 hours 
for men; just as it is possible for two short shifts of boy 
labour to be worked along with one long shift of adult labour. 
But, though the lengths of working day for different factors 
need not be equal, they must obviously, on pain of chaos, 
be adjusted to one another in a precise manner. Thus, with 
a one-shift or a two-shift system, the length of hours for 
which men are ready to work determines the hours worked 
by machinery, and, if conditions connected with machinery 
make a 24-hours’ shift for it imperative, this fact necessitates 
such length of working day for men as will allow of a con- 
veniently adjusted system of shifts. In general, the hours of 
labour worked by machinery, as well as the hours worked by 
labour, are liable to be less, after adjustment has been made, 
when rates of pay to labour are high than when they are low: 
but the hours of neither factor are likely to be affected sig- 
nificantly by the rates of pay ruling for the services of 
machinery. Large results would obviously follow from the 
substitution of three 8-hour shifts for two — a change that 
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increases, in effect, the stock of capital equipment by 50 per 
cent. But issues connected with the length of the working day 
will not be further studied in this book. Attention will be 
confined to two forms of linkage that are more fundamental. 

§ 2. The number of hours worked per day being given, 
there is a linkage between labour in general and capital (and 
land) in general, that is transitive, so to speak, from the 
latter to the former. The number of workers, whether hand 
workers or brain workers, that a given real price will main- 
tain at work is not simply a function of that price, but depends 
also on the real income the workers receive as owners of 
capital and land; which in turn depends partly on how large 
the total income from these things is and partly on how the 
ownership of them is distributed. For, in so far as the eco- 
nomic situation reacts at all upon either the capacity per 
head or the number of any category of people, it must clearly 
do this through the amount of their total real incomes rather 
than through such part of these as they earn by work. In 
present conditions the main body of manual wage-earners 
own very little property. But the higher grades of brain 
workers own substantial quantities; and for them at least the 
point is important. 

§ 3. There is also a linkage that is transitive from labour 
to capital. The stock of capital equipment which a given 
price will maintain is vitally dependent on the size of the 
stock of labour. For, the more labour there is, the larger is 
the marginal product of any given stock of capital. The 
representative man's rate of discounting future satisfactions 
being given, this implies that, other things being equal, in 
a stationary state associated with a large quantity of labour 
the capital stock must be bigger than in one associated with a 
small quantity. This linkage, to which attention has already 
been called in Chapter X. in respect of a Crusoe economy, 
is obviously a strong one and very important for practice. 


M 



CHAPTER XXXI 


THE MAINTENANCE FUNCTION OF LABOUR IN GENERAL 1 

§ 1. In Chapter XXIX. we were concerned with the distribu- 
tion of people, whose numbers and inborn qualities are given, 
into various types of specialised labour. If the stocks of 
people with each sort of inborn quality were in fact fixed, 
as in that chapter we provisionally assumed them to be, 
there would be nothing more to say. But, of course, these 
stocks are not fixed. The rates of pay offered to the various 
sub-factors affect their several quantities, not merely by 
determining the distribution of the ultimate factors among 
them, but also by determining how much of these there is to 
distribute. Now, therefore, ignoring obstacles to adjustment 
and postulating that distribution has been made in accord- 
ance with the maximum principle, we have to confront the 
stock of each ultimate factor with the (common) rate of pay 
offered for it in no matter what sub-form. For a full analysis 
we should need to bring into account all the various groups 
of people whose inborn qualities are different. This is plainly 
impossible. Men and women are not segregated into “pure 
lines”. There is no clear-cut relation between the rates of pay 
to people of musical attainments in one generation and the 
number with musical capacities who will be born in the 
next. Moreover, there are grave complications about joint 
production. The numbers of men and women that are main- 
tained do not depend severally upon the rates of pay offered 
to each sex, but rather upon the combined wages of men and 
women. Among bees, indeed, there is a mysterious mechan- 
ism, by which the queen can determine which eggs shall be 

1 Cf. Appendix VIII. 
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fertilised and produce female workers and which unfertilised 
and produce males. But among human beings there is no 
corresponding mechanism, and, except in nations which 
indulge in female infanticide, there is no connection between 
the relative numbers of men and women and their relative 
rates of pay. In view of these and other difficulties, we must 
perforce make a violent abstraction and, in the manner of 
the classical economists, attempt a bird’s-eye view of the 
relation between rates of wages and stocks of labour as a 
whole. We have, that is to say, to envisage the maintenance 
function of labour in general. 

§ 2. This function is made complex by the fact that the 
stock of labour is, so to speak, three-dimensional. Its magni- 
tude depends partly on the length of hours per day for which 
the representative worker works, partly on the capacity of 
— the amount of work power stored in — the representative 
worker, and partly on the number of workers. We have, 
therefore, to bring into account all these three elements. They 
are not, of course, independent of one another. The length 
of the working day and the capacity of the representative 
worker affect the rate of earnings per man; and this rate of 
earnings may affect the number of workers. In like manner 
the number of workers affects the rate of pay per hour’s work 
when any given length of working day is being followed; and 
this rate of pay reacts both on capacity and on the length of 
the working day. This complication cannot, however, be 
further discussed. I shall content myself with separate studies 
of the three elements distinguished above. 

§ 3. Let us begin with the relation between real wage 
rates and the number of hours per day, or, more generally, 
so to allow for variations in intensity, with the relation 
between real wage rates and the “quantity” of work that a 
representative worker of given capacity is willing to perform. 
Higher rates of pay evidently may be associated with larger 
quantities of work: but they may also be associated with 
smaller quantities. It is not difficult to see in a general way 
that, even when our representative worker’s desire for com- 
modity — there is, it will be remembered, only one sort of 
commodity — and aversion from work are independent, this 
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is possible. For suppose that his desire for commodity was 
already, before his rate of pay improved, practically satisfied. 
If he were to go on working as much as before, he would 
only obtain his former satisfaction from consumption, while, 
by working less, he could save himself a substantial direct 
disutility. In these circumstances it will be to his interest 
to work less. It may well be, however, that his aversion 
attitude to work is not independent of his holding of pro- 
duct, but that an enlarged holding, by giving him more 
means to enjoy leisure, increases his dislike for (any given 
quantity of) work. When this is so, the likelihood of higher 
rates of pay being associated with smaller quantities of work 
is pro tanto stronger. Whether this is so or not, the likelihood 
is clearly strong if the elasticity, over the relevant range, of 
his marginal desire for commodity is very small, and weak 
if it is very large. Now, in respect of very short periods, a 
man’s standard of life is apt to be more or less fixed. This 
means that his marginal desire for commodity is very in- 
elastic. Hence it is not surprising that in coal-mining the 
immediate consequence of a rise in piece-wages has often 
been a reduction in the output of work. But with time and 
experience people adapt their standards to their environment. 
From the standpoint of a normal period, therefore, their 
marginal desire for commodity-income is apt to be consider- 
ably elastic, so that the association of higher prices with less 
work is not so probable. The historical movement towards 
a shortening of the hours of labour, as general prosperity has 
increased, suggests that this relation has played an important 
part in actual life. It must be borne in mind, however, that 
shorter hours may be accompanied by increased intensity 
of work, and so do not necessarily imply a smaller quantity 
of work, in the sense defined at the beginning of this section. 

§ 4. I turn to the second element distinguished in § 2, the 
relation between rates of pay and our representative worker’s 
capacity for work — the number of capacity units, so to speak, 
that are embodied in him. There can be no doubt that, in the 
lower income ranges, higher income, by enabling a man to 
be better fed, housed, clothed, and, may be, educated — I am 
abandoning for the moment the rigid assumption that one 
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commodity only enters into income — thereby enables him, 
in a given time and with a given subjective effort, to perform 
more work of a given quality: and it is also almost certainly 
true that the enjoyment of a reasonable quantity of leisure 
has a like consequence. Even apart from the point about 
leisure, since he is certain not to do so much less work that 
his income is reduced below what it was before, higher pay 
may be expected to enhance his capacity . 1 

§ 5. Before we pass to my third element, the number of 
workers, mention may be made of an indirect reaction on 
capacity that may in some circumstances emerge. The 
average capacity of a given number of people of working age 
— conventionally set as between 15 and 64 — depends in part 
on how these people are distributed among different ages. In 
most manual occupations, for example, a worker in the early 
sixties embodies less working power than one in the early 
thirties. If, therefore, different rates of pay brought about 
different age-distributions among people of working age, 
the amount of labour power would not vary simply in pro- 
portion to the number of these people. It will be argued 
in a moment, however, that, as between stationary states, 
different rates of pay have no tendency to affect the pro- 
portions of the population who are respectively within and 
without of working age. If this is correct, the same thing is 
presumably true of age-distribution within working age. I 
turn, therefore, to the relation between rates of pay and the 
proportion of the population that is of working age. 

§ 6. Everybody knows that, when in actual life changes 
take place in death-rates or in birth-rates, the age-distribu- 
tion of the population is liable, for a number of years, to be 
greatly modified. In Great Britain, for example, the propor- 
tion of the population aged 15 to 64 was 66 per cent in 1911, 
68 per cent in 1921 and 70 per cent in 1931: the correspond- 
ing percentages of persons under 14 being 28-9 per cent, 
26 per cent and 22-6 per cent, and those of persons over 


1 In the higher income ranges it may happen that enlarged income, by 
breeding over-indulgence, lessens capacity. But what has been said in the 
text may fairly be taken to represent the general case, at all events from the 
long-period standpoint proper to the study of stationary states. 
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64, 5*2 per cent, 6 per cent and 7*4 per cent. So far, therefore, 
as changes in the relevant death- and birth-rates are a con- 
sequence of changes in rates of pay, substantial changes in 
age-distribution may also be a consequence of them. We are 
concerned here, however, with the relation between rates of 
pay and age-distribution, not during a process of move- 
ment, but as between stationary states. Now, as we saw in 
Chapter IV. § 2, a conditio sine qua non of a stationary state is 
that the number of people aged n years who die every year is 
always equal to the excess of the number of people (n) years 
old over the number (n + 1) years old. For, if this condition is 
not satisfied, the age-distribution of the population is under- 
going change, and so the state is not stationary. As between 
two stationary states, therefore, whether they have the 
same or different birth-rates, age -distribution can only be 
different if the 'proportions between the death-rates of different 
ages are different , if, for example, m the one state the death- 
rate of people under 14 divided by the death-rate of people 
over 14 is higher or lower than in the other. It is well known 
that in this country in recent times the rates of mortality 
of infants have been reduced in a much larger proportion 
than other rates. But this is, in the main, a consequence of 
advance in sanitary and medical science, and has probably 
little to do with rates of pay. On the whole, there is no 
reason to suppose that, as between stationary states, differ- 
ent rates of pay will be associated with appreciably different 
schemes of relative death-rates. For the purposes of our 
problem, therefore, the number of persons of working age 
may be conceived as constituting a fixed proportion of the 
population: and attention may be concentrated on the rela- 
tion between rates of pay and total population. 

§ 7. The fundamental fact to seize upon is that in every 
stationary state birth-rates and death-rates must be equal. 
Recognising this, we can best attack our problem by imagin- 
ing an initial stationary state in which population is such 
and such and rate of pay so and so, and then supposing that 
something — an improvement in productivity or what we will 
— causes the demand for labour to increase. Stationariness is, 
of course, at once destroyed, and a process towards a second 



xxxi A ONE-COMMODITY COMMUNITY 167 

different stationary state is set up. Let us provisionally, as 
a first step, suppose that the death-rate is not made different 
from what it was originally, either at any point in the course 
of this process or at the conclusion of it. In the new stationary 
state, then, the birth-rate must be the same as in the original 
one; in more homely terms, the average size of people’s 
families must be the same. The relation between the numbers 
of the population in the new and the old stationary state 
depends, therefore, on what has happened during the process 
of transition between the two states. When the birth-rate 
comes back to what it was originally, the number existing 
when it comes back is gripped into stationariness. Will this 
number be larger than, the same as, or less than the original 
number? Three cases may be distinguished. First, if higher 
pay leads, throughout the period of transition, to a higher 
birth-rate — larger families — the population must grow con- 
tinually over this period, and the new stationary state cannot 
be attained until the rate of pay has fallen again to what it 
was originally. This is the situation contemplated by the so- 
called iron law of wages; the maintenance curve for popula- 
tion numbers is a horizontal straight line. Secondly, if after 
a time better pay reacts on the standard of life, so as to 
raise it, but to raise it less than in proportion to the rate 
of pay, the new stationary state will again contain a larger 
population than before; but this time there will also rule 
in it a higher rate of pay. That is to say, the mainten- 
ance curve of population is a line sloping upwards to- 
wards the right. Thirdly, higher pay may so react on stan- 
dards as to lift them more than in proportion to pay. If 
this happens, when the rate of pay rises, the size of families 
will presently decline below what it was in the original 
stationary state. This means that in the new stationary 
state there will be a smaller population and a higher rate of 
pay than in the original one. The maintenance curve for 
population will bend over backwards towards the vertical 
axis, i.e. it will be backward-rising. Such historical informa- 
tion as is available suggests that the second of these possi- 
bilities — larger population plus a higher rate of pay in the 
new stationary state — is the one most likely to be realised 
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in fact. In any event it is impossible that in the new station- 
ary state there should be a larger population plus a lower 
rate of pay, i.e. that the maintenance curve should slope 
downwards towards the right, i.e. be forward-falling. 

§ 8. It only remains to remove our provisional assumption 
that differences in the rate of pay are associated with no 
differences in the death-rate. It is, of course, not to be sup- 
posed that improved pay increases the death-rate, but it may 
well diminish it. If it does, everything that has been said still 
holds good. In the new stationary state the birth-rate, instead 
of being the same as it was in the original one, is lower than 
it was. But the possible and probable relations between rates 
of pay and numbers of the population are not affected. 

§ 9. To derive from the maintenance function for popula- 
tion that for labour power at work we have to combine this 
analysis with what was said in §§ 3-4 about the reactions of 
higher rates of pay upon hours of work and individual capacity. 
If the iron law rules, so that in the new stationary state the 
rate of pay is the same as in the old, there is, of course, no 
place for these reactions. But, if the rate of pay in the new 
stationary state is higher — we have seen that it cannot be 
lower — than in the old, they play a part. There is, as we have 
seen, little doubt that the average worker’s capacity will be 
expanded. On the other hand, the argument of § 3 suggests 
that the length of the working day will probably be reduced. 
Should the former effect predominate, the maintenance 
curve for labour power at work cannot be backward-rising 
if the maintenance curve for population is forward-rising, 
and may be forward -rising even though that curve is back- 
ward-rising. Should the tendency to shortened hours pre- 
dominate over the tendency to enhanced capacity, converse 
propositions hold. There are no means of deciding which of 
these two tendencies is likely in fact to predominate. Since, 
then, we have already concluded that the maintenance curve 
for population is unlikely to be backward-rising, we must also 
conclude that, on the evidence available, the maintenance 
curve for labour power at work is unlikely to be of that form. 
We may expect it, the stock of capital being given, to be 
forward -rising in a moderate degree. 



CHAPTER XXXII 


THE MAINTENANCE FUNCTION OF CAPITAL IN GENERAL 

§ 1. The maintenance function of capital in respect of 
stationary states is best studied on the lines followed in §§ 6-8 
of the preceding chapter. This stock of capital experiences 
a death-rate in the equipment that annually wears out and 
a birth-rate in the gross new equipment annually created. 
The stock is stationary when death-rate and birth-rate are 
equal. These two rates are equal when the total stock is such 
that its marginal product, expressed, in the manner of 
Chapter X. § 6, as a rate of interest, is equal to the rate at 
which the representative man possessed of representative income 
— a concept not, indeed, quite precise but adequate for our 
purpose — discounts future satisfactions. This conclusion is 
established by the analysis of Chapter X. 

§ 2. The effect on the capacity for work of the owners of 
capital of variations in their real income, to which refer- 
ence was made in Chapter XXX. § 2, is probably of secondary 
importance, and will be ignored. On this basis it is easy to 
see that, if the rate at which people discount future satis- 
factions is independent of their capital holdings and annual 
incomes, the maintenance price is one and the same for all 
sizes of stock. There is thus an iron law of capital analogous 
to the once popular iron law of wages; in other words, the 
maintenance curve for capital is a horizontal straight line. 
If, on the other hand, large capital holdings and annual 
income have the effect of reducing the rate at which people 
discount future satisfactions, the maintenance price of capital 
must be smaller in stationary states with large stocks than 
in stationary states with small stocks; that is to say, the 
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maintenance curve for capital slopes downwards towards 
the right, i.e. is forward-falling. If this is not obvious, it can 
be demonstrated by means of an argument analogous to that 
used in § 7 of the preceding chapter. Suppose that we start 
from one stationary state with a fixed capital stock and such 
and such a rate of interest. The real demand function for 
capital is lifted. The rate of interest thereupon rises, and 
therefore, as is implied in what was said in § 1, the annual 
net creation of capital rises from nothing to some positive 
quantity. The stock of capital thus grows and, as it grows, 
since the elasticity of demand is negative, its marginal private 
product falls. This means that the rate of interest falls. But, 
when this has become equal again to the original rate of dis- 
counting future satisfactions, since that rate has meanwhile 
fallen, equilibrium is not attained. The stock of capital must 
be further increased till the rate of interest becomes equal 
to the new lower rate of discounting future satisfactions that 
has been established: which was the proposition to be proved. 
Now nobody can seriously suppose that capital holdings or 
large incomes have the effect of increasing the rate at which 
people discount the future. Any third form of maintenance 
curve may, therefore, be ruled out of account. The actual 
curve must be either horizontal or forward -falling. Which of 
these two forms it has depends on whether in fact large 
capital holdings and large annual incomes promote a low 
rate of discounting future satisfactions. 

§ 3. If we were concerned merely with enlargements in 
aggregate capital holdings and aggregate annual incomes 
associated with proportionate enlargements in the number 
of persons enjoying them, there would obviously be no 
question of any reaction on people’s rate of discounting 
future satisfactions. Here, however, we are considering the 
maintenance function of capital, subject to the condition 
other things being equal. Enlargements in aggregate capital 
holdings and annual incomes must, therefore, be conceived as 
carrying with them equiproportional enlargements per head. 1 
In these circumstances, it is by no means self-evident that 

1 What is relevant here is, of course, aggregate income per head, not 
merely income per head derived from capital. Since, other things being 
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enlargement leaves the representative man’s rate of dis- 
counting future satisfactions unaffected. On the contrary, the 
point needs careful discussion. 

§ 4. It is a familiar fact that in actual life people with 
large incomes tend to save annually, not merely larger 
absolute amounts, but larger proportions of their incomes 
than people with small incomes. From this it is a natural 
inference that the rate of interest required to induce a man 
of given mentality to keep a large capital exactly intact is 
likely to be lower than that required to induce a similar man 
to keep a small capital exactly intact: and this again suggests 
that the rate at which the former discounts future satisfac- 
tions is lower than that at which the latter discounts them. 
This inference would, however, only be warranted if the pro- 
portionate effect on the marginal utility — desiredness — of 
income associated with small changes in its amount were no 
greater for people with small than for people with large 
incomes; whereas there can be little doubt that in fact the 
opposite of this is true. If that be so, it can be shown that 
people with large incomes will save, for a given rate of 
interest, a larger proportion of them than people with small 
incomes, even though their rates of discounting future satis- 
factions are identical. 1 It follows that no conclusion about 
the relations between the rates of discounting future satis- 
factions of people with large and small incomes can be drawn 
from the fact that the former class make proportionally 
larger savings. 

§ 5. The question, therefore, whether largeness of income 
is in fact likely to promote a low rate of discounting future 
satisfactions can only be answered by means of a direct 
judgment. I suggest that, when incomes are very low, 
people’s minds are of necessity so concentrated on the 
urgencies of the present moment that the future looms for 
them very small. Their rate of discounting future satisfac- 
tions is likely to be high. With larger incomes there is oppor- 

equal, an enlargement m the stock of capital per head necessarily entails 
an enlargement in the former quantity, it is immaterial that it may entail 
a contraction in the latter. 

1 This point, which is difficult to grasp from a verbal exposition, is worked 
out with symbols m Appendix IX. 
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tunity for a wider view and a more educated appreciation 
of the facts of life. But, after incomes have reached a certain 
moderate size, further enlargements are not likely to make 
much difference. I conclude that the maintenance curve for 
capital, the stock of labour power being given, is probably 
forward-falling in the earlier part of its course, i.e. in respect 
of small stocks of capital, but in respect of large stocks be- 
comes approximately a horizontal line. 



CHAPTER XXXIII 


EQUILIBRIUM OF DEMAND AND MAINTENANCE IN A STATIONARY 
STATE 1 

§ 1. Chapters XXIII. -XXVII. studied demand prices, 
Chapters XX VIII. -XXXII. maintenance prices. The demand 
prices for the several factors and sub-factors are not inde- 
pendent of one another. In general, each demand price for a 
given quantity of factor or sub -factor is what it is only pro- 
vided that the quantities of the other factors and sub-factors 
at work are what they are. The same thing is true of the 
maintenance prices of the several factors and sub-factors. 
On both sides alike we have to do, not with a number of in- 
dependent isolated elements, but with a complex system of 
interconnected elements. Equilibrium in a stationary state 
requires that these two systems should fit together. 

§ 2. Let us first suppose that monopoly power is nowhere 
exercised. Our analysis of demand has shown that the prices 
— demand prices — in terms of product of the several factors 
and sub-factors are determined when the quantities are given: 
our analysis of maintenance that the quantities are deter- 
mined when the prices — maintenance prices — are given. The 
quantities determine the prices, and at the same time the 
prices mutually determine the quantities. The system, there- 
fore, is in equilibrium if, and only if, the several quantities are 
such that the demand price of each is equal to its maintenance 
price, i.e. to the rate of pay that will precisely maintain the 
existing quantity at work. If these conditions are satisfied, 
but not otherwise, there is a constant output of cake and a 
constant rate of pay in cake for each factor of production. 

1 Cf. Appendix X. 
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§ 3. If monopoly power is exercised by one person or set 
of persons among those controlling one factor or sub-factor, 
the conditions of equilibrium are different. The rate of pay 
which the monopolistic factor receives is still equal to the 
demand price of the quantity of it at work. But it is not now 
equal to the maintenance price of that quantity. The quantity 
is kept down below what it would be if there were no mono- 
polistic action, in such wise as to make the maintenance price 
of it less than the demand price. The extent to which it is 
thus kept down depends, of course, in part on how large a 
prqportion of the factor in question is subjected to mono- 
polistic action. If the whole of it is so subjected, the quantity 
maintained at work will be such that every representative 
owner of bits of the factor sets to work that quantity in 
respect of which his aversion from the marginal unit of work 
is equal, not to his desire for the product of that unit, but 
to his desire for the addition made by it to the total receipts 
of the factor. This, in general, entails a smaller amount of 
work for the factor. It is easy to see in a general way, and 
can readily be proved algebraically, that, the smaller the 
proportion of the factor that is subject to monopolistic 
action, the less far the quantity of it at work will be con- 
tracted below what it would have been had there been no 
monopoly. But, if any part is subject to monopolistic action, 
there is bound to be some contraction. Furthermore, it must 
be held in mind, monopolistic action in respect of one factor, 
besides affecting directly the quantity of that factor at work, 
also affects indirectly the quantities of the other factors. 
For it makes the demand prices of given quantities of them 
other than, in general less than, they would have been without 
it; and this leads to a new adjustment between demand and 
maintenance prices, probably, though, as will appearpresently , 
not necessarily, entailing smaller quantities of most other 
factors. There is some presumption, however, that the damage 
to total output due to these secondary reactions of monopoly 
will be small relatively to those due to its primary reactions. 

§ 4. In the preceding section it was tacitly assumed that 
units of one factor or sub-factor cannot transform themselves 
into units of another. As was shown, however, in Chapter 
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XXIX., as between different sub -factors transformation can 
take place. It is, therefore, necessary to distinguish between 
types of monopolistic action according to the way in which 
they affect transformation. A monopolistic body, which re- 
stricts the stock of the sub-factor it controls by directly 
limiting the quantities of the ultimate factors out of which it 
is built that come into it — e.g. through regulations about 
apprentices, the imposition of large premiums on entrance, 
the creation of an education test not relevant to competence 
in the craft — obviously leaves free an equal quantity of 
ultimate factors to turn themselves into other kinds of sub- 
factors. Thus, if doctors limit their numbers, this directly, 
apart altogether from indirect effects on the size of the popula- 
tion, causes the number of lawyers to be larger than it would 
otherwise have been; and so on. The quantity of other sub- 
factors at work is, other things being equal, pro tanto aug- 
mented. Where a monopolistic body operates by forcing up 
the rates of payment for which the sub -factor it controls will 
work, e.g . by minimum wage regulations, the consequences 
depend on the method by which units of the sub -factor in 
question are engaged. If these methods are such that there is 
no possibility of part-time employment, but every unit seeking 
work is accepted or rejected once for all, the effect is precisely 
the same as that of restrictions upon entrance. But, with 
methods of engagement such that every unit of the sub- 
factor has much the same expectation of employment as every 
other, a gap will appear between the quantity of the sub-factor 
that is employed and the quantity that is created. The rate 
of pay that is enforced will determine the quantity that is 
employed without respect to the quantity that is created: 
while such quantity will be created that this quantity divided 
by the quantity employed is equal, roughly, to the enforced 
rate of pay divided by the rate of pay that rules for units of 
the factor, out of which the sub-factor is made, that are 
incorporated in other sub-factors. The final result then as 
regards the quantity of the sub -factor actually in action 
is the same as would be produced by directly limiting the 
amount of it employed in the degree in which it is in fact 
indirectly limited. But the addition indirectly caused to the 
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quantity of the other sub -factors in existence is cut below 
what it would have been to the extent of the pool of un- 
employed sub -factor that has been created. It should be 
noted that, if the demand for the restricting sub-factor has 
an elasticity less than unity, more of the fundamental factor 
will be incorporated in it than would have been incorporated 
with nil restriction. Not only is some of the sub-factor that 
would have been there in any event wasted, but further 
units of the fundamental factor, which would have belonged 
to and been employed in other sub -factors, are dragged out 
of them, to be attached in idleness to the restricting sub- 
factor. This effect is a familiar one in the field of labour. It 
also sometimes follows, in respect of capital equipment, from 
kartel agreements in industries of highly inelastic demand. 
In those industries extra firms come to be established and 
equipment is created surplus to needs; while there is less 
equipment in other industries than there would have been 
had no kartels been formed. The actual situation thus al- 
ways differs from that described in the preceding section, 
save only in the special case where the cut caused by mono- 
polistic action in the quantity of the monopolised sub-factor 
at work is exactly offset by an equivalent enhancement in the 
quantity of that sub-factor out of work. 

§ 5. If monopoly power is exercised by more than one 
person or group of persons, controlling different parts of the 
same factor or sub-factor, the quantities of the factor that 
will be at work are mathematically, and therefore, on the 
data, economically indeterminate: but, if monopoly power is 
exercised by more than one person or group, controlling 
different sub-factors, the situation need not be indeterminate, 
provided that the number of sub -factors is large. In any 
event every factor and sub-factor will be paid a price equal to 
its marginal product. These conclusions follow from the 
general argument of Chapters XVII. and XIX. 



CHAPTER XXXIV 


THE REMUNERATIONS OF THE SEVERAL FACTORS AND SUB- 
FACTORS OF PRODUCTION IN A ONE-COMMODITY COM- 
MUNITY IN DIFFERENT STATIONARY STATES ON THE 
ASSUMPTION THAT THERE ARE NO ECONOMIES OR DIS- 
ECONOMIES OF LARGE SCALE 1 

§ 1. The purpose of this chapter is to compare the real re- 
munerations, absolute and relative, which the several factors 
— I now use this term in a wide sense to include sub-factors — 
of production receive as between two stationary states in 
a one-commodity community that differ from one another 
in certain assigned particulars. These states, it is important 
to realise — the word stationary, indeed, implies it — are con- 
ceived as standing in equilibrium. We are not concerned 
with the process of transition that takes place after one 
equilibrium situation has been disturbed by an alteration 
in the elements governing demand or maintenance and before 
the new equilibrium situation appropriate to the new con- 
ditions has been reached. If A’s maintenance function is 
changed, we have, as a first result, some change in A’s 
quantity; hence in B’s rate of remuneration; hence in B’s 
quantity. This in turn reacts on A’s quantity; and a series of 
adjustments occur, in such wise that the ultimate difference 
in A’s quantity is not the same as the difference that emerged 
immediately after the shift in A’s maintenance function; and 
similarly with B’s quantity. In like manner, for any other 
initial shift that is made a series of adjustments take place 
before the new stationary state is attained. It is the new 
state itself in relation to the old, not the intervening process, 

1 Cf. Appendix XI. 
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that we are called upon to study. Thus any such suggestion 
as that an increase in the stock of capital must benefit labour 
because it is only with the help of labour that additions to 
capital equipment can be made is here beside the point. 

§ 2. In the discussion that follows the assumptions of 
the preceding chapters, that movement from place to place 
is completely unhampered and costs of transport nil, are, 
of course, still maintained. The productivity function is 
assumed, in accordance with what was said in Chapter XXVII. 
§ 10, to be homogeneous in the first degree — i.e ., such that there 
a^e no economies or diseconomies of large scale — and also 
to be related to diminishing returns to individual factors of 
production in the manner described in Chapter XXIV. § 6. 
On the maintenance side a distinction is drawn between cases 
in which the quantity of each factor that is maintained 
respectively does and does not depend on the real price offered 
to itself alone, regardless of what is offered to the others. So 
much being understood, I shall first postulate that the pro- 
ductivity function is given, and shall examine, on that basis, 
the consequences of a change in the maintenance conditions 
affecting one of the factors and leading to an increase in its 
quantity. Thereafter, I shall postulate that all the maintenance 
conditions are given and shall suppose that the productivity 
function changes. 

§ 3. Before these issues are attacked it is desirable to bring 
together the definitions of certain relevant elasticities, to 
some of which reference has already been made, while others 
here come upon the scene for the first time. We may con- 
veniently begin with those on the demand side. The elasticity 
of total marginal productivity of x units of any factor of pro- 
duction X — to be called E x — in respect of the commodity 
that it is helping to produce is the (small) proportionate 
change in the quantity of the factor divided by the associated 
proportionate change in its marginal physical productivity, 
when its quantity has been altered by a shift in its mainten- 
ance conditions and all the required adjustments in the quantities 
of the other factors have been made. The elasticity of partial 
marginal productivity of x units of X in respect of changes 
in x , namely x e x , is the (small) proportionate change in x 
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divided by the proportionate change in X’s marginal pro- 
ductivity that would have taken place had all the factors 
other than X been held constant. In like manner the elas- 
ticity of partial marginal productivity of y units of any other 
factor Y in respect of changes in X, namely x e y , is the (small) 
proportionate change in x divided by the proportionate change 
in Y’s marginal productivity that would have taken place 
had all the factors other than X been held constant. The rule 
of diminishing returns to individual factors of production, 
cited in the preceding section, tells us that elasticity of 
partial marginal productivity of every factor in respect of 
itself is negative. That is to say x e x , y e y) z € z and so on are all 
negative. Throughout what follows I shall postulate that, so 
far as it affects our problem, this rule is universally obeyed. 

§ 4. On the maintenance side, for x units of any factor of 
production X, there is an elasticity of maintenance in respect 
of changes m x, namely x e x , measured by the (small) pro- 
portionate change in x, divided, all other things remaining 
the same, by the associated proportionate change in the 
maintenance price of X; there is an elasticity of maintenance 
of X in respect of changes in y (the quantity of Y), namely 
v e x measured by the (small) proportionate change in y divided, 
all other things remaining the same, by the associated pro- 
portionate change in the maintenance price of X. In like 
manner for the factor of production Y there is an elasticity 
of maintenance in respect of changes in y , namely y e y , and 
one in respect of changes in x, namely x e y . In general, for 
any factor R there is an elasticity of maintenance in respect 
of changes in the quantity of any (the same or another) 
factor Q, which may be represented by the expression Q e r . 

§ 5. There is no difficulty in understanding the significance 
of the elasticity of maintenance of a factor in respect of 
changes in the quantity of itself. It is formally equivalent 
to the elasticity of supply as ordinarily conceived. A priori 
it may be either positive or negative. If it is positive over a 
given range, in respect of that range the maintenance curve 
(drawn, of course, subject to the condition, other things 
being equal) will slope upwards throughout from left to 
right, i.e. will be forward-rising. In this case a rise through- 
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out its length of the related demand curve entails a higher 
price and a larger stock. If the elasticity is negative, either 
of two things, as was shown in Chapter XXXI. § 7, is possible. 
First, over the relevant range the maintenance curve may 
slope downwards from left to right: it may be forward- 
falling. A rise throughout its length of the related demand 
curve then entails a lower price and a larger stock. Secondly, 
over the relevant range the maintenance curve may bend 
backwards from right to left, rising as it moves towards 
the left: it may be backward-rising. In this case a rise 
throughout its length of the related demand curve entails 
a higher price and a smaller stock. It is impossible that 
there should emerge, as a consequence of the demand curve 
rising, a lower price and a smaller stock. In Chapters XXXI.- 
XXXII. it has been suggested that the maintenance curve 
of labour in general, when the stock of capital is given, is 
probably forward-rising and has a positive elasticity, while 
that of capital in general, when the stock of labour is given, 
is probably forward-falling with a negative elasticity. From 
the standpoint of a short period it may often happen that 
factors or sub-factors have maintenance functions of nega- 
tive elasticity and are backward - rising, but maintenance 
functions of this kind are clearly much less likely to be found 
in the long period that alone is relevant to stationary states. 

§ 6. The concept, elasticity of maintenance of one factor 
in respect of changes in the quantity of another factor, is 
less familiar. The elasticity of maintenance of Y in respect 
of changes in the quantity of X is defined, as was stated 
above, as the (small) proportionate change in the quantity 
of X divided by the associated proportionate change, other 
things being equal, in the maintenance price of the existing 
quantity of Y. If then this maintenance elasticity x e y is 
positive, an increase in the quantity of X will entail a rise in 
the price required to maintain a given quantity of Y, and 
therefore, with a forward-rising or forward-falling maintenance 
curve for Y, a decrease in the quantity of Y that is maintained 
with a given demand curve. Thus, an increase in the number 
of coal-miners, all other things being the same, entails a de- 
crease in the number of people trained to rival occupations. 
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If on the other hand x e y is negative, an increase in the quan- 
tity of X will entail a fall in the price required to maintain 
a given quantity of Y, and therefore, with a forward-rising 
or forward-falling maintenance curve for Y, an increase in 
the quantity of Y. For example, an increase in the stock of 
labour in general entails, all other things being equal, an 
increase in the stock of capital. Clearly, so far as a priori con- 
siderations go, x e y and all the other elasticities of like type 
may be either positive or negative. If the maintenance prices 
of all the factors are independent of one another, changes in 
the quantity of any one factor leave the maintenance pr\ce 
of every other factor unaltered. The elasticity x e y and all the 
other e’s for which the two suffixes differ are then infinite, 
and their reciprocals are nil. They have no relevance to any 
problem; and we are left with one maintenance elasticity only 
for each factor, x e x for X, v e y for Y, and so on. In what follows 
the concepts symbolised by x e y , y e x and so on will not be 
employed in studying the consequences of a shift in the 
quantity of one sub-factor between which and some other 
sub-factor transformation can take place absolutely freely or 
even at a fixed cost per unit. As was argued in Chapter XXIX. 
§ 3, such sub-factors are best regarded, not as two sub-factors, 
but as one only, subject to a single compounded demand. 

§ 7. With these preliminaries, let us, in accordance with 
the programme of § 2, begin by considering the effect on 
the absolute remuneration of one factor of production X 
when, in consequence of a shift in the maintenance conditions 
affecting it and not affecting directly the quantity of any 
other factor, its quantity, when the appropriate new equili- 
brium is established, is enlarged beyond what it was origin- 
ally. It is self-evident that the aggregate remuneration of 
this factor will be increased or diminished according as its 
elasticity of total marginal productivity is, on the one hand, 
either positive or, being negative, numerically greater than 
unity, or, on the other hand, is negative and numerically 
less than unity over the relevant range. 1 This proposition is 

1 Of course, if the elasticity is > 1 at some points and < 1 at other points 
over the relevant range, the total result can only bo determined when tho 
elasticities at all the points are known. 
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a very familiar one and calls for no discussion. It is, however, 
of interest to set out the conditions upon which the mag- 
nitude of this elasticity, and so the likelihood that it will he 
positive or, being negative, numerically greater than unity, 
depends. If the quantities of all the other factors are rigidly 
fixed, the elasticity of total marginal productivity of the 
factor X is obviously identical with the elasticity of partial 
marginal productivity in respect of changes in itself. It thus 
depends simply on the characteristics of the general pro- 
ductivity function. It cannot be positive, and its negative 
value may be numerically either greater or less than unity. 
There is nothing further to be said about it. If the quantities 
of the other factors are not rigidly fixed, the magnitude of the 
elasticity of total marginal productivity of factor X is not 
equal to the elasticity of partial marginal productivity in 
respect of changes in itself; but depends partly on this and 
partly on a number of other things. First, there are the 
series of elasticities of partial marginal productivity, x e x , y t x 
and so on, which are given in the constitution of the general 
productivity function and which are thus ultimate elements. 
Secondly, there are the series of quantities dyjdx, dzjdx and so 
on, which measure the consequential changes induced in the 
quantities of the other factors of production by a change in 
the quantity of X. These elements m turn are partly de- 
pendent on the several elasticities of partial marginal pro- 
ductivity, and partly on the several elasticities of main- 
tenance other than the elasticities of maintenance relating to 
X. It follows that they are only mediating elements, and that 
ultimately the value of E x depends entirely on the values of 
the several elasticities of partial marginal productivity and the 
several elasticities of maintenance other than those relating 
to X. It is easy to see that, with n factors of production, there 
must be n 2 elasticities of partial marginal productivity, and 
( n 2 - n) elasticities of maintenance that do not relate to X. If 
the maintenance functions of the several factors are all in- 
dependent of one another, all the elasticities of maintenance 
are infinite and their reciprocals nil — which entails that they 
do not affect the value of E x - except only the elasticity of 
maintenance of each factor in respect of changes in its own 
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quantity. These are, of course, n in number, of which one is 
related to X. Thus, with interdependent maintenance func- 
tions, the value of E^ depends on the values of n 2 elasticities 
of partial marginal productivity and of (n 2 -n) elasticities 
of maintenance; with independent maintenance functions 
upon the values of n 2 elasticities of partial marginal pro- 
ductivity and (n - 1) elasticities of maintenance. The precise 
nature of this relationship is examined in the case of three 
factors — with a larger number of factors no new principle is 
introduced — in Appendix XI. In this case the situation is 
too complex to allow of any simple generalisations. The 
formulae must speak for themselves. When, however, there 
are only two factors X and Y, straightforward translations 
can be made. With the maintenance conditions of X and Y 
independent, if y e y is positive, E x must be negative. It then 
has a larger negative value, and so is more likely to be 
numerically larger than unity, the larger numerically are 
x e x and y e y , and the smaller numerically is y € y . If v e y is nega- 
tive on a forward -falling curve, the conditions of stable 
equilibrium are shown in Appendix XI. §§ 8-9 to require that 
Ea, shall be positive. If y e y is negative on a backward-rising 
curve, Ejp must be negative, its negative value being larger 
the larger numerically are x e x and v e v ,and the smaller numeri- 
cally is y e y . If interdependence of maintenance conditions 
rules instead of independence, this makes it more likely that 
E x will be a positive or a large negative quantity when x e v is 
negative, and has the contrary effect when x e y is positive. This 
is mere common-sense; for, as we have seen, x e y being negative 
means that an enhancement in the quantity of X directly 
entails an expansion in the quantity of Y, and this, of course, 
entails an enhancement in the total marginal productivity 
of X. 

§ 8. Let us now turn to the effect of a shift in the main- 
tenance conditions of one factor, leading to an increase in 
its quantity, upon the remunerations of other factors. Con- 
sider first the relatively simple case in which the quantities 
of all the factors other than X are rigidly fixed. Obviously 
the question whether the aggregate remuneration of any one 
factor — call it Y — is increased or not depends on whether its 
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total marginal productivity is increased or not. If there are 
only two factors, it is easy to show that the total marginal 
productivity, and so the remuneration, of Y must be increased. 
X being the quantity and p x the initial rate of the pay of the 
variable factor, when the quantity of that factor increases by 
AX, total output increases (approximately) by A x .p x , while the 
total remuneration of X increases by {A X.p x + X.A p x }. Since 
A p x is negative, the latter quantity, which, as we have seen, 
may be either positive or negative, is necessarily less than the 
former. It follows that the total remuneration of the factor Y 
must be increased. In the limiting case where X and Y are 
perfect substitutes, i.e. identical for all relevant purposes, 
since, ex hypothesi , there are no economies or diseconomies 
of large scale, the total remuneration of Y is not altered 
by an increase in X. If there are more than two factors, the 
fact that an increase in X entails an addition to total output 
larger than the addition made to X’s remuneration suffices 
to show that — except in the limiting case — the aggregate 
remuneration of all the other factors together must be in- 
creased, but not that the aggregate remuneration of any 
particular one must be increased. For any particular one, say 
Y, total remuneration will be increased or diminished ac- 
cording as its elasticity of partial marginal productivity in 
respect of shifts in X, namely x € v is positive or negative. The 
argument has been in effect a proof that, when there are only 
two factors, x € v is necessarily positive. When there are more 
than two factors there is clearly no necessity for this. In the 
case of three factors it is impossible that both the elasticities 
x € v and z € y shall be negative; but, while both may be positive, 
there is nothing to prevent either the one or the other from 
being negative. 1 Whether either, and, if so, which, of them 
is negative is sheer matter of fact, depending on the form of 
the productivity function. The only general proposition that 
can be laid down is the somewhat futile one, based on the 
rule of diminishing returns for individual factors, that, if the 

1 For, as is shown in Appendix XI. § 6, if F(z, y , z) is homogeneous m the 
first degree, - +— + ~ i =0 and, from the rule of diminishing returns 

Vv c v x*» z € v) 

to individual factors of production, l/„e„ is negative. 
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factor X is “identical” with any other factor Y, x e v must be 
negative. 1 

§ 9. Let us now withdraw the condition that the quantities 
of the factors other than X are rigidly fixed. The problem 
is now much more complicated. For the question whether 
the aggregate remuneration of factor Y will be increased 
or diminished no longer depends merely on whether its 
rate of remuneration, i.e. its marginal productivity, is in- 
creased or diminished. It is no longer, in other words, 
simply a question of whether its elasticity of partial mar- 
ginal productivity in respect of changes in X, namely, x e y 
is positive or negative. The issue depends on what happens 
to the quantity of Y as well as what happens to its rate of 
remuneration. 

§ 10. In § 8 it was shown that, when the quantities of all 
the factors other than X are rigidly fixed, the aggregate 
remuneration of any particular factor Y will be increased or 
diminished according as x e y is positive or negative. When 
these quantities are not fixed, all the e’s and also all the 
e’s (other than those affecting X) help to determine the 
changes in quantity of the several factors, and so come into 
play. They operate variously in accordance with the manner 
of their interrelations. We cannot set them out in an in- 
ventory, saying, for example, that, the larger is this or the 
smaller is that, the more likely it is that the aggregate re- 
muneration of factor Y will be increased. For this or that, 
or, more properly, the influences which govern this or that, 

1 For some purposes it may bo convenient to define factor R as being a 
complement to factor Q when r e a is positive and a substitute for it when 
is negative; and factor Q as a complement to factor R when q c r is positive 
and a substitute m the contrary case. With these definitions, when there 
are only two factors X and Y and when there are no economies or dis- 
economies of large scale, X must be a complement, and cannot be a sub- 
stitute, for Y; and similarly Y must be a complement, and cannot be a 
substitute, for X. When there are more than two factors, X may be either 
a complement or a substitute for Y, and Y may be either a complement or a 
substitute for X; the X - Y and the Y - X relation not necessarily being 
the same. It may also happen that I/ jC e v has a nil value, in which case 
we may say that X is neutral to Y. In like manner, of course, Y may be 
neutral to X. These definitions of complementariness and substitutability 
between factors of production are not, the reader will observe, on all fours 
with the definitions of these relations between consumable commodities, 
as given in Chapter VIII. § 7 and Appendix II. 
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are favourable or adverse, not absolutely, but according to 
the way in which they are related to other things. To trans- 
late the mathematics into English would not help us. No 
simple conclusions of a general kind are available. 

§ 11. Let us turn to the comparatively simple case in which 
there are only two factors of production. If the maintenance 
conditions of X and Y are independent, since, as we have 
already seen, x e y must be positive, provided that the mainten- 
ance function of Y is such that a larger rate of remuneration 
is associated with a larger quantity, i.e. that y e y is positive, the 
quantity of Y, as well as its rate of remuneration, must be in- 
creased. Hence its aggregate remuneration must be increased. 
But y e y may be negative. In these conditions it is not prima 
facie necessary for an increase in the quantity of X to entail an 
increase in the aggregate remuneration of Y. In Appendix XI. 
§§ 12-13 it is shown that the aggregate remuneration of Y will 
in fact be increased if its maintenance curve is forward- 
falling, but not if it is backward-rising. If the maintenance 
conditions of X and Y are not independent, the existence of 
a relationship such that the increase in the quantity of X 
directly entails an increase in the quantity of Y, i.e. of a 
negative value of x e y , enables Y to gain more from an in- 
crease in the quantity of X than it would otherwise do, pro- 
vided that y€ v is numerically greater than unity. If this 
elasticity is numerically less than unity the existence of a 
relationship of that kind is unfavourable to Y, and may 
entail that an increase in the quantity of X diminishes the 
aggregate remuneration of Y. The existence of a relationship 
of the opposite kind has converse effects. 

§ 12. So far we have been studying the effect of a shift in 
the maintenance conditions leading to an increase in the 
quantity of one factor X, while leaving all the e’s and e’s 
unaffected, upon the absolute aggregate remunerations of the 
several factors. I pass to the effect upon the proportionate 
shares of the total product enjoyed by these factors. A full 
study of this matter would cover the effect upon the pro- 
portionate share of X and of each one of the other factors, 
and so indirectly on the proportionate shares of every pair 
of two factors. Here, however, attention will be confined to 
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the proportionate share of a factor whose maintenance con- 
ditions have been changed as against that of all the other 
factors together. 

§ 13. In the general case, when there are more than two 
factors and their quantities are not fixed, no simple state- 
ment can be made. A mathematical expression of the con- 
ditions in which X’s proportionate share of the total output 
will be increased is, indeed, obtainable; but it is exceedingly 
complex, and not easy to translate into ordinary language. 
We cannot even provide an inventory of circumstances that 
make a proportionate gain for X likely, and set them against 
a second list of circumstances that make it unlikely. For 
many of the relevant circumstances do not make unambigu- 
ously either for proportionate gain or for proportionate loss, 
but may make in either direction according to what the other 
circumstances are. All that can be said in general is that the 
chances of a relative gain for X are better the larger numeric- 
ally is x € x . If, while leaving more than two factors of pro- 
duction, we introduce the proviso that the quantities of all 
of them, other than X, are fixed, the formula that gives the 
condition for X’s relative gain is greatly simplified. It is 
shown in Appendix XI. § 15 that the occurrence of such 
relative gain is more probable, not only the larger numerically 
is X € XJ but also the smaller numerically, if positive, and the 
larger, if negative, are x e y , x e z and so on. 

§ 14. With only two factors of production, provided that 
their maintenance conditions are independent, it is also shown 
in Appendix XI. § 16 that, if y e y is positive or is negative on a 
backward-rising curve, X’s proportionate share of the product 
will be increased as its quantity increases, provided that the 
sum of the reciprocals of X’s elasticity of partial marginal 
productivity in respect of itself and Y’s elasticity of partial 

marginal productivity in respect of itself, namely f— + — ] , 

V as e a? y € vJ 

is numerically greater than unity. If y e y is negative on a for- 
ward-falling curve this condition is reversed. If the main- 
tenance conditions of X and Y are interdependent, that makes 
no difference so long as x e y and y e v have the same signs or, 
their signs being opposite, y e y is numerically less than x e y . If 
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the proportionate share of a factor whose maintenance con- 
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factors together. 

§ 13. In the general case, when there are more than two 
factors and their quantities are not fixed, no simple state- 
ment can be made. A mathematical expression of the con- 
ditions in which X’s proportionate share of the total output 
will be increased is, indeed, obtainable; but it is exceedingly 
complex, and not easy to translate into ordinary language. 
We cannot even provide an inventory of circumstances that 
make a proportionate gain for X likely, and set them against 
a second list of circumstances that make it unlikely. For 
many of the relevant circumstances do not make unambigu- 
ously either for proportionate gain or for proportionate loss, 
but may make in either direction according to what the other 
circumstances are. All that can be said in general is that the 
chances of a relative gain for X are better the larger numeric- 
ally is x e x . If, while leaving more than two factors of pro- 
duction, we introduce the proviso that the quantities of all 
of them, other than X, are fixed, the formula that gives the 
condition for X’s relative gain is greatly simplified. It is 
shown in Appendix XI. § 15 that the occurrence of such 
relative gain is more probable, not only the larger numerically 
is x e x , but also the smaller numerically, if positive, and the 
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§ 14. With only two factors of production, provided that 
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will be increased as its quantity increases, provided that the 
sum of the reciprocals of X’s elasticity of partial marginal 
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marginal productivity in respect of itself, namely | — 

lac e a; y € yj 

is numerically greater than unity. If y e y is negative on a for- 
ward-falling curve this condition is reversed. If the main- 
tenance conditions of X and Y are interdependent, that makes 
no difference so long as x e v and/ w have the same signs or, 
their signs being opposite, v e y is numerically less than x e y . If 
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they have opposite signs, and v e y is numerically greater than 
x e y> all the results set out above are reversed. 1 * * * * 

§ 15. Up to this point we have been studying the implica- 
tions of shifts in maintenance conditions leading to an in- 
crease in the quantity of one factor of production, when the 
form of the productivity function is given. I turn now to 
changes in the form of the productivity function when the 
maintenance functions of the several factors are given. 
We have to investigate the reactions brought about by such 
changes on the remunerations of the several factors. The 
problem has two stages: the simple stage, in which the 
quantities of all the factors are supposed to be fixed, and 
the complex stage, where this condition does not hold. At 
neither stage is it necessary to discuss the effect produced on 
the proportionate shares of the several factors. Obviously 
this may be anything whatever. No presumption can be 
framed about it and no general statement made. Attention, 
therefore, will be confined to the absolute shares of the 
several factors. 

§ 16. When the quantities of all the factors are fixed, it is 
evident that the difference made severally to their remunera- 
tions depends only on the differences between the forms of 
the new and the old productivity functions in relation to the 
existing stocks of the several factors. Let us suppose, to fix 
the ideas, that productive technique and so on have altered 
between two periods in the sense that in the new equilibrium 
the total output of the existing assembly of factors is larger 
than it was in the old one. There is then some presumption 
that the absolute shares of all the factors are increased — a pre- 
sumption that is stronger the larger is the enhancement of 
total output. Thus, if all we know is that total output is larger 
than before, we may say that the absolute remuneration 
of any factor taken at random is more likely to be increased 
than diminished. But the marginal product of the existing 

1 I have shown elsewhere that the sum l — + — 1 is identical, in the 

lx 6 * v 6 ij 

conditions here supposed, with the “elasticity of substitution between X 

and Y” of Dr. Hicks and other recent writers (cf. “The Elasticity of Sub- 

stitution”, Economic Journal , June 1934). 
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quantity, and so the absolute remuneration, of certain 
particular sub-factors, manual labour of a particular class, 
or brain labour of a particular class, or equipment or land 
of a particular class, may easily be diminished. It is even 
possible that labour as a whole, or capital equipment as a 
whole, or land as a whole, will be affected unfavourably by 
a change in the productivity function that renders the total 
output of these groups of factors in combination larger than 
before. If any factor Q is affected unfavourably in this sense, 
this implies that, should that factor insist on being paid the 
same real price per unit as before, some of it will lose em- 
ployment. If we choose, we may call a change in the pro- 
ductivity function that is related to Q in this manner 
Q-extruding; one that is related to it in the opposite manner 
Q -invoking. But this is merely to coin a name, not to explain 
anything. In what way any given alteration in the pro- 
ductivity function is related to the remuneration of any 
particular factor is pure matter of fact. 

§ 17. When the condition that the quantities of all the 
factors are fixed is withdrawn, more difficult issues arise. 
It is essential that the full complexity of the situation should 
be realised. The non-mathematical reader may be inclined to 
imagine that the productivity function generates a set of 
separate demand curves for the factors, all hanging together, 
as it were, from a common hook. If this picture represented 
the facts, a change in the productivity function would merely 
entail the displacement of some or all of these demand 
curves. But the picture does not represent the facts, for the 
reason that the state of demand for any one factor depends in 
part upon the quantities of the other factors. A transforma- 
tion of the productivity function from F(#, y, z) to y , z) 

does not, therefore, imply a specific shifting about of certain 
demand curves. On the contrary, the way in which one de- 
mand curve shifts depends upon how the quantities of the 
other factors alter; which means that the total change on the 
demand side cannot be known until we know, not merely 
that the productivity function has changed from one form 
to another form, but also what the maintenance conditions 
are in the face of which this change has been made. In these 
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circumstances it is obviously possible for a change in pro- 
ductivity of the kind described in the preceding section to lead 
to a reduction in the remunerations of some factors when the 
quantities of these are not, no less than when they are, fixed. 
But whether it will in fact have this effect on any particular 
factor depends now, not merely on the relation between the 
new productivity function and the old, but also on the scheme 
of maintenance conditions. 

§ 18. For the purposes of illustration let us imagine that 
the general productivity function undergoes a change of such 
a, sort that, if the quantities of all the factors remained un- 
altered, some increase in the marginal productivity of each 
of them would take place. If these quantities do in fact 
remain unaltered, this change implies, of course, an increase 
in the absolute remuneration of each of them. But, with 
factors whose quantities are free to alter, that implication 
does not hold. If the maintenance functions of all the factors 
are independent of one another, and if we ignore the possi- 
bility of backward-rising maintenance curves, the quantities 
of all of them must be increased. For some of them, the in- 
crease in quantity, in spite of the fact that it is accompanied 
by an increase in the quantities of the others, may entail a 
reduction in marginal product below what it was originally. 
But, since it cannot be supposed that larger quantities will 
be maintained in the face of smaller aggregate remunera- 
tions, we may say that the aggregate remuneration of every 
one of them is certain to be increased. If, however, the 
maintenance conditions of the factors are interdependent, 
even apart from backward-rising maintenance curves, the 
quantities of some of them may decline; and this decline may 
be associated with a fall in the aggregate remuneration, may 
be of themselves, may be of some other factors. For example, 
the invention of a new kind of machine that co-operates 
effectively with particular types of labour may indirectly 
cause the stock of other kinds of labour to decrease so far that, 
despite an increase in wage rate per head, their aggregate 
earnings are reduced. 

§ 19. We thus see that types of change in the productivity 
function, which would increase the absolute remuneration 
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of each of the factors if their quantities were fixed, may 
diminish the absolute remunerations of some of them if their 
quantities are variable. A fortiori this is true of types of 
improvement that would diminish the absolute remunera- 
tions of some factors even if their quantities were fixed. Thus 
no simple statement of a general kind can be made. When 
all the relevant facts about productivity and maintenance 
are given, what will happen to the absolute share of any given 
factor in consequence of a given change in the productivity 
function can be determined mathematically. But it is im- 
possible to derive from the mathematics any broad results 
that can be expressed in general terms. 



CHAPTER XXXV 


A ONE-COMMODITY COMMUNITY AND LOCATION OF 
PRODUCTION 

§ 1. In the preceding chapters we have ignored the fact that 
the world is extended in space. We have implied that factors 
of production can be assembled together in any required 
quantities at single centres; and we have assumed that, for 
all factors of production, there are no costs of movement 
between these centres. In these circumstances we find (1) 
that each several factor of production will be paid at each 
centre the equivalent of its marginal private product of cake 
there, (2) that the marginal private product of each factor 
will be the same at all centres, (3) that the several different 
factors will be grouped together in such wise that the 
same proportionate quantity of each is contained in each 
group, (4) that the size of each group and, therefore, the 
total number of groups, will be such as to make marginal 
private product and average product everywhere equal, and 
so, the quantities of the factors being given, to make aggre- 
gate output a maximum, and (5), as an obvious rider on the 
foregoing, that the places at which the several centres are 
located will be indeterminate — the sport of “accidental” 
events in the past. We have now to take into account the 
fact that, for one factor, land in the literal sense, an essen- 
tial quality is extension in space; that it is impossible to 
apply varying amounts of it at a point, but, on the contrary, 
as varying amounts of it are applied, the amount of space 
covered is proportionately expanded; and that, for practical 
purposes, land is incapable of being moved at any cost, 
however high. In these conditions we have to ask, first, in 

192 



chap, xxxv A ONE-COMMODITY COMMUNITY 193 

what way the conclusions previously reached need to be 
modified when the assumption is retained that the factors 
other than land can move with complete freedom; and, 
secondly, what further modification is needed when the fact 
that the movement of these factors entails cost is brought 
into account. I shall still postulate, till the last section of the 
chapter is reached, that all the centres of production are of 
optimum size. 

§ 2. When the factors other than land can move with com- 
plete freedom, the distribution in space of each one of them 
must be such that its marginal private product is every- 
where the same. On the assumption, then, that land is a 
simple uniformly constructed factor of production, — more 
complex cases can readily be worked out on the lines of 
Chapter XXV. § 3 — such that the qualities of every separate 
piece of it for the purpose of cake-making are identical, all the 
centres must contain the same quantity of every factor; and 
the marginal private products of the factor-groups, in which 
the several factors are joined, must be equal everywhere to 
the average products. This condition determines how much 
of each factor (including how large an area of land) will be 
included in each centre. Prima facie it would seem that, the 
quantities of the several factors being given, all that there 
is of all of them must be utilised — which implies that all the 
land will be occupied; the only issue being the size of the 
centres held under separate controls. This, however, is not so. 
If population is sparse, it may well be that some of the land 
is “redundant”, in such wise that the other factors, by com- 
bining in the optimum manner with a part of it, will secure 
a larger product of cake than they would do by combining 
with the whole of it. In these circumstances a part of the land 
will be unoccupied; and the marginal private product, and 
so the rate of pay, of the parts that are occupied will be nil. 
Whether this is so or not, unless the centres collectively 
occupy the whole of the earth’s surface, the way in which 
they are distributed over it will, so far as the given data are 
concerned, be indeterminate. 

§ 3. In the preceding section we have taken the extreme 
assumption that the factors other than land are free to move 
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without any cost at all. The opposite extreme assumption is 
that they are totally incapable of movement, or that the cost 
of movement to them is infinite. We need not, indeed, force 
imagination to the point of supposing that men and instru- 
ments are chained down, each to a single mathematical point 
in space. It is enough to divide the world up mentally into 
a number of fairly small finite areas, inside each of which 
factors of production move freely, but between which they 
cannot move at all. In these conditions the happenings in 
each area will be entirely independent of the happenings in 
any other. Each of them separately obeys the rules laid down 
in Chapter XXXIII. Each of them can and should be studied 
separately. The relation between the marginal private pro- 
ducts, and so the rates of pay, for example, of any particular 
factor in any two of them is a secondary consequence of the 
independent forces that govern each of the areas separately. 
The more nearly similar these forces are, the more nearly 
alike the quantities of the factors and the rates of pay in any 
two areas will be. But there are no interactions between the 
two, and, therefore, no call for any study of interactions. 

§ 4. For an approximation to actual conditions we must, 
of course, recognise that the cost of movement for factors 
of production other than land is neither nil nor infinite, 
but is something between the two. Hence the model of 
Chapter XXXIII., as qualified by §§ 2-3 of this chapter, is 
neither a model of the world as a whole nor of any separate 
isolated part of it. A new element is present of which no ac- 
count has so far been taken. What has been said above still 
holds good of each of the several small areas into which we 
have imagined the world divided: but there is also super- 
added a certain relation between these areas. Remembering 
that we are concerned with a stationary state, we can best 
express this relation in a negative way. If, for each several 
factor, the difference between its marginal private products, 
and so rates of pay, in any two areas, when the adjustments 
proper to each of them separately have been made, is less 
relatively to the cost of moving a unit of the factor from the 
one to the other, than is required to make movement profit 
able, the situation is exactly the same as it would be witl 
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infinite costs. But, if the relation between difference in 
rates of pay and costs of movement is such that movement 
would be profitable, movement will in fact take place There- 
fore in a stationary state it is necessary for equilibrium that 
the factors other than land shall be so distributed among the 
several areas that costs of movement are everywhere too 
large relatively to differences in rates of pay to make move- 
ment worth while. 

§ 5. In a general way the significance of this requirement 
is plain enough. But its interpretation in detail needs care. 
Thus consider first the factor labour as embodied in men 
and women. This factor receives payment at intervals of so 
much per week or month: while costs of movement, if in- 
curred at all, are incurred as a single lump sum. What lump 
sum cost of movement balances a given difference in rates 
of pay depends, therefore, partly on the length of time for 
which the difference in rates of pay affects the particular 
units of labour whose movement is in question, and partly on 
the rate at which these units, or whoever controls them, 
discount the future. But this does not exhaust the problem. 
Since we are contemplating a stationary state, we must sup- 
pose that the stocks of labour standing in any region are 
always the same. Hence it would seem prima facie that it is 
the rate of interest in perpetuo on the cost of moving a unit 
of labour from one region to another that the difference be- 
tween the rates of pay in the two regions must not exceed. 
But the decision to move or not to move is made by a man 
whose individual life is limited and who does not perhaps pay 
great regard to the effect of his action on his successors. 
Hence what comes into the balance is a substantially larger 
annual sum than this rate of interest in perpetuo ; namely, 
that annuity for the probable life of the man after move- 
ment which is equal in present value to the cost of movement. 
Hence substantially larger differences in rates of pay be- 
tween different regions may persist without evoking move- 
ment than might at first sight be thought admissible. 

§ 6. Anybody thinking of capital in its concrete mani- 
festation as capital equipment may be tempted to apply to 
it reasoning analogous to the above. This would be incorrect. 
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The cost of moving such and such a quantity of capital, 
measured in cake, from A to B is not simply the cost of 
transporting machines of that value from the one place to 
the other. On the contrary, the cost of moving capital need 
not involve any costs of physical transport. Thus, if A, who 
has been accustomed to draw annually from B such and 
such a quantity of cake as interest on a past loan, decides, 
one year, to lend this cake to B, the cake that is not moved 
represents a transfer of capital. Such a transfer plainly in- 
volves a reduction in the aggregate costs of physical trans- 
portation. The essential costs of transporting capital from. 
A to B are then the risks that an investor in A suffers from 
holding his investment in B rather than in A, any special 
taxes that he may have to pay on foreign investment, and 
any excess of total income tax that he may have to pay on 
account of residing in one country and deriving income from 
another. These are conveniently represented as so much ex- 
cess annual cost of holding a unit of capital in B as against 
A. If no movement is to take place, it is this excess annual 
cost that must be greater than the excess of the rate of 
interest in cake obtainable from investment in B as against 
investment in A. 

§ 7. The broad effect of this discussion is to show that, 
when there are nil costs of movement for factors of produc- 
tion other than land, their location at any time, when their 
quantity is given, is determined wholly without regard to 
the places at which the several units of them came to birth. 
At the other extreme, where no movement can be accom- 
plished at any finite cost, the location of the factors is deter- 
mined wholly with regard to these places. In the middle con- 
ditions that actually confront us the places of birth of the 
factors and interactions between these places both play a 
part. The interactions set limits to the differences in marginal 
private product, and so in rates of pay, that can rule between 
different regions without evoking movement. Whatever the 
productivity functions and the maintenance conditions 
proper to the several regions separately, it is impossible for 
the location of factors to be such that these limits are ex- 
ceeded. Subject to these limits, it is the conditions peculiar 
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to the several regions by which the location of the factors 
contained in each of them is governed. Interaction makes 
certain arrangements impossible, but it cannot, of itself alone, 
make any arrangement actual. 

§ 8. To complete the picture we have to inquire, desires 
for cake, aversions from work, productive technique and so 
on being given, in what way the stationary state proper to a 
higher set of transport costs will differ, after the transition 
has been accomplished, from the stationary state proper to a 
lower set. It may happen, of course, that the two states do 
not differ at all; for conditions may be such that, not only 
the higher set of costs, but also the lower set is incompatible 
with any movement. Suppose, however, that in fact the 
substitution of a particular lower set for a particular higher 
one entails some movement; and that, in consequence, the 
second stationary state is different from the first. The general 
nature of the difference may then be adequately set out if 
we represent all the factors other than land by a single 
factor X. Let the fall of costs entail a movement of x units 
of factor X from region A to region B. Postulate, for a first 
stage, that the total stock of the factor X that is maintained 
(and is at work) is unchanged. With the help of the standing 
environment the transferred units of factor X produce more 
output than before, while all the other units of it produce the 
same quantity of output as before. It is certain, therefore, that 
in the new stationary state aggregate production will be larger 
than in the old. The consequences to the manner of distribu- 
tion of the product between X and the other factor, land, are 
also readily found. If the elasticity of total marginal product- 
ivity of X in A over the relevant range is (numerically) less 
than unity and the elasticity of total marginal productivity 
of X in B is (numerically) greater than unity, X in the new 
state will receive larger aggregate remuneration than before 
in both A and B: in converse conditions smaller aggregate 
remuneration in both. In the former case, therefore, the 
total remuneration of X must be larger in the new state, in 
the latter smaller. If the elasticities in both A and B are either 
greater than unity or less than unity, the total remunera- 
tion of X may be either larger or smaller in the new state 
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according to the detailed circumstances. The total remunera- 
tion of the other factor, land, is necessarily increased if that 
of the factor X is diminished, and may be increased even 
though the total remuneration of that factor is increased. 

§ 9. So far we have assumed that the aggregate quantity 
of the representative factor X, that is maintained and at work, 
is the same when costs of movement are high as when they 
are low. This need not and, in general, will not be so. It is 
to be expected that, in the region where the rate of pay per 
unit of this factor is made higher by the establishment of 
a lower cost of movement, more of it than before will be 
originated; though it is 'possible that less will be origin- 
ated. In the other region converse conditions rule. It is, 
therefore, not certain whether the aggregate quantity of 
factor X in the two regions together will be larger or smaller 
when transport costs are lower than when they are higher. 
Though, therefore, the conclusions, that were reached in the 
preceding section on the assumption that the aggregate quan- 
tity of factor X is fixed, may still be set down as probable, 
now that that assumption is removed, they are infected with 
an element of doubt. 

§ 10. In the foregoing discussion, while it has not been 
necessary to assume that economies and diseconomies of large 
scale are absent, the less stringent postulate, that each region, 
into which our community is separated by costs, is large 
enough to allow the centres of production to be of optimum 
size has been utilised. This postulate may not be justified. It 
is obviously less likely to be justified with the community 
divided up into regions between which the movement of 
factors entails costs than it would be if these costs were nil. 
If it is not justified in any region, the situation described 
in Chapter XXVI. § 2 will be established. While the factors 
other than the hiring factor will still be paid at a rate equal 
to their marginal private products, the residue left over for 
the hiring factor may be either too large or too small to 
allow of its rate of pay being equal to its marginal private 
product. 



CHAPTER XXXVI 

TRANSITION TO A MANY-COMMODITY COMMUNITY 

§ 1. In Chapters VIII. -X. we studied a Crusoe Economy 
containing one person and many commodities; in Chapters 
XVI. -XXI. an economy in w r hich there were many persons and 
many commodities, but each person made independently the 
service or finished article which he had to sell, and did not 
co-operate either with other people or with non-human 
factors of production, other than free goods, in his work. We 
then turned, in Chapters XXII.-XXXV., to a model system 
in which many different sorts of persons and many different 
sorts of non-human factors co-operated in production, but 
only a single sort of commodity was being produced. The 
time has now come so to modify this last model as to bring 
into account the existence of many different sorts of com- 
modities. The new model is distinguished from the old in 
that interchange of commodities is now present, and, there- 
with, the need for factors of production to be distributed over 
the manufacture of a number of different articles. From this 
primary difference there emerge a number of secondary differ- 
ences of great practical importance. As a prelude to the more 
detailed analysis of the Chapters that follow it will be con- 
venient to set them out here in a summary way. 

§ 2. The first and most far-reaching complication is on the 
maintenance side. Its significance, indeed its existence, is 
obscured, for any but careful students, by our habit of speak- 
ing of the maintenance price of such and such a quantity of 
any factor in terms of money. We are apt to forget that rates 
of pay in money only have meaning when the prices of the 
things, which the people embodying or owning the several 
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factors of production wish to buy with their pay, are given. 
When these prices are liable to vary relatively to one another, 
it is no longer a question of different amounts of a defined entity 
being offered to any factor and responded to by it in accord- 
ance with an unambiguous elasticity of maintenance. It 
follows that the reactions on the side of maintenance cannot 
now be expressed in any simple way. They depend in a highly 
complex fashion on the tastes and purchasing power of the 
persons who control pieces of the several factors of pro- 
duction. In view of this, when a change on the demand side 
occurs, though the relation between the new situation and 
the old can be formulated in a determinate system of mathe- 
matical equations, no conclusion of economic interest can 
be educed from them. We must, therefore, perforce rest con- 
tent with a partial and limited discussion, whose aim is 
merely to illustrate, not to exhaust, its subject-matter. To 
this end I shall assume, for the main part of the following 
chapters, that the quantity of every factor is rigid against 
disturbances through secondary reactions, i.e. that the elas- 
ticities of maintenance of all the factors are nil. Of course, 
in fact this condition is not satisfied. But by making the 
assumption that it is satisfied we are able to bring out more 
clearly than would otherwise be possible a number of essen- 
tial features of a many-commodity community, which are 
not found in a one-commodity community. 

§ 3. Secondly, the man who sits, so to speak, in the hub of 
the economic wheel, performing, in the manner described in 
Chapter XIII. § 3, the function of hirer, in a many-commodity 
community perforins also, along with this, a second associated 
function. He sells in the market the commodity produced 
in the centre to which he belongs. If this commodity were 
divisible into sufficiently small parts, he might, indeed, as was 
indicated in Chapter XI Y. § 2, pay it out in kind to the factors 
that he hires, leaving it to them to exchange what he hands to 
them for the things in which they wish to take their income. 
But, as was also indicated in the chapter cited, in some in- 
dustries, e.g. those that make Atlantic liners, this type of 
arrangement is impossible; and in any event it is cumbrous 
and inconvenient. In practice, therefore, the hirer always 
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pays the factors that he engages with money, and sells against 
money the commodity that they help to make. He is thus not, 
as in a one -commodity community, a simple hirer of factors, 
but a hirer of factors plus a seller of commodities. In a many- 
commodity community, in short, in place of the hirers of a 
one-commodity community there stand what we may call 
hirer-sellers. With all the centres of production of optimum 
size and everybody acting on the rule of competition, the 
seat of the hirer-seller is an unprivileged seat, winning for its 
occupant no special remuneration, precisely on all fours with 
the seat of a simple hirer as described in Chapter XXVII. 
§ 6. But, as will appear presently, when the rule of monopoly 
is followed, the hirer-seller has opportunities for gain not 
open to the simple hirer. 

§ 4. Thirdly, even though conditions are such that (1) all 
the centres of production are of optimum size and (2) there 
are no available external or external-internal economies or 
diseconomies, multiplicity of commodities entails the presence 
of a number of new variables. This fact is responsible for 
several complications that were not found in a one-com- 
modity community. An attempt is made to elucidate these 
matters, subject to the reservation of the last section, in 
Chapters XXXVII.-XXXIX. 

§ 5. Fourthly, the validity of the above two conditions 
comes into question. In a one-commodity community, whose 
parts are not separated by any costs of transport, it was held 
that both of them could properly be postulated. The ground 
for this was the enormous aggregate output of a single com- 
modity that must be supposed to take place if our one- 
commodity community is adequately to represent the actual 
world. No doubt, anyone who confines his attention to the 
broad statistics of production in a highly developed country 
such as England — to say nothing of the world as a whole — 
may be tempted to conclude that most important commodities 
are produced in quantities so large that both our two con- 
ditions will still hold good. But this is a shallow view. It is, of 
course, true that a highly developed region is likely to produce 
in very large quantities most of the sorts of commodities 
that are produced at all, provided that the term “sort of com- 
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modity” is given its loose popular signification. But a single 
sort of commodity in this sense usually embraces a great 
number of different individual types. Thus, to take an ex- 
treme case, for purposes of popular classification “machinery” 
is a single sort of commodity; and in modern conditions all 
large industrial countries produce an enormous amount of 
machinery. But within the general class machinery there 
are an immense number of different individual machines, 
and of some of these only a very small annual supply is 
needed by the whole of the world. For example, there is a 
certain instrument used in some classes of engineering, for 
which, before our recent tariff legislation, all the engineering 
concerns of this country relied on a single highly specialised 
German firm. The postulates, which we rightly adopted for 
the one representative commodity of a one-commodity com- 
munity not broken up by costs of transport, are, therefore, 
often not appropriate to actual commodities in a many- 
commodity world. When factors of production are held apart 
in different places by transport costs, we have seen that, 
even in a one-commodity community, they may often fail. 
In a many-commodity community of equal size failure is 
still more probable. The second postulate, no external or 
external-internal economies — we may disregard possible 
diseconomies — will plainly fail over a wide field; the first, 
optimum size of centres of production, even though every- 
body acts in accordance with the rule of competition, will 
fail in respect at all events of some industries. 

§ 6. The fifth respect in which a many-commodity com- 
munity differs from a one-commodity community has to do 
with the opportunities for, and consequences of, action in 
accordance with the rule of monopoly. To elucidate this 
matter we need to develop briefly certain broad implications 
of the analysis conducted in Chapter XVI. The hirer-seller 
in control of any centre of production, if he realises exactly 
what his own interest is and acts so as to promote it, will 
determine the output of his centre in such a way as to 
maximise his net receipts, i.e. the excess of the total sales 
price of his product over the expenses of hiring, at the price 
ruling elsewhere, himself and the other factors of production 
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that collaborate with him. That is to say, he will not accept 
the sales price of the market, but will have regard, in de- 
termining his output, to the effect of his own conduct on that 
price. He will thus in all circumstances act, in principle, on the 
rule of monopoly. If, however, the demand for deliveries of 
the product from him is perfectly elastic over the relevant 
range, the output by which his net receipts are maximised 
will be that output which makes demand price equal to his 
marginal expenses of production, i.e. to the sum of the values 
of the quantities of the several factors, including himself, 
engaged on the marginal unit of product. This coincides with 
the output that he would produce if he followed the rule 
of competition. There are two conditions, either of which 
makes the demand for deliveries from him perfectly elastic. 
The first is that throughout the community only one sort of 
commodity is being produced, so that the demand for it is in 
terms of itself. In this case the demand for the whole body 
of deliveries of the commodity from all the centres together 
must, in the nature of things, be perfectly elastic: i.e. the 
price offered must be the same irrespective of the quantity. 
Hence, a fortiori, the demand for deliveries of the commodity 
from any one centre must be perfectly elastic. The second 
condition is that the deliveries of the commodity from the 
one centre constitute a very small part of the total deliveries. 
In this case, even though the demand for deliveries as a 
whole is highly inelastic, the demand for deliveries from the 
one centre must — provided that costs of transport of the 
commodity, in the wide sense to be defined in § 7, are nil — be 
perfectly elastic; or, more strictly, as the proportionate share 
of the product due to the one centre becomes smaller and 
smaller, must approach to perfect elasticity without limit. 
In both these cases the consequences of monopolistic action 
are identical with the consequences of action in accordance 
with the rule of competition; so that it does not make any 
difference which of the two rules is followed. In all other 
cases it does make a difference. If the demand for deliveries 
of the product from any centre is not perfectly elastic 
over the relevant range, the output which maximises that 
centre’s net receipts will be less than the output proper to 
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competition. Since, therefore, neither of the two conditions 
distinguished above is likely, in a many-commodity com- 
munity, ever to be realised fully, when the rule of monopoly is 
followed, that fact has more than a merely formal significance. 
The fact, however, that the hirer-seller in control of any 
centre of production, if he realised what his own interest is and 
acted on it, would follow the rule of monopoly, does not imply 
that he in fact follows this rule. It was argued in Chapter XVI. 
that people do not exactly realise what their own interest is, 
but ignore altogether elements below a certain size. For this 
reason the hirer-seller, who controls a small part of the out- 
put of any commodity, though, since this part is not literally 
infinitesimal, he would gain something by acting monopolisti- 
cally, will not in fact do this, but will accept the price of 
the market without attempting to influence it. How small 
his share of output must be for this to happen cannot, as we 
saw in Chapter XVI., be ascertained by ratiocination, but is 
brute fact. Experience suggests, however, that it need not 
be very small. In an industry, therefore, where the optimum 
size of individual firms is moderately small in relation to the 
total demand of the market, so that the number of separate 
centres is fairly large, these centres, provided they do not 
combine, may be expected to act, not monopolistically, but 
in accordance with the rule of competition. Thus in a many- 
commodity community, not divided into separate parts by 
costs of transport for factors of production, the rule of 
competition will probably prevail for a substantial number 
of industries. 

§ 7. The study of a many-commodity community, upon 
which, with these preliminaries, we have now to embark, 
like the preceding study of a one-commodity community, is 
most conveniently taken in stages. First, we suppose that 
there are no costs of transport of any kind, either for factors 
of production or for commodities. Moreover, absence of costs 
of transport is taken to carry with it absence of all such 
incidents as custom -engendered preference, on the part of 
particular purchasers of any commodity, for dealing with 
any one seller rather than any other — preferences that act 
in the same way, and whose effects can be analysed on the 
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same plan, as costs of transport proper. This assumption 
is carried through Chapters XXXVII.-XLII. In Chapters 
XLIII.-XLV., the costs of transport for factors of production 
still being assumed to be nil, costs of transport for com- 
modities are brought into account. They are shown to make 
it possible for several monopolistic sellers to co-exist in the 
same industry without the situation being rendered indeter- 
minate. In Chapter XLVI. , which plays for a many-commodity 
community a part complementary to that played by Chapter 
XXXV. for a one-commodity community, some consequences, 
that follow from various assumptions about costs of transport 
for commodities when factors of production are imperfectly 
mobile, are studied: and in Chapter XLVII. the discussion 
of our fourth and final model, which we are now beginning, 
is rounded off with a brief comment upon the consequences 
to production and distribution of various sorts of State 
action. 



CHAPTER XXXVII 


THE CONDITIONS OF EQUILIBRIUM IN A MANY-COMMODITY 
COMMUNITY IN WHICH THE RULE OF COMPETITION PRE- 
VAILS EVERYWHERE 

§ 1. For the first stage of this programme let us imagine a 
many-commodity community in which the rule of competition 
prevails everywhere. In such a community it is not necessary 
that all the centres of production shall be of optimum size. 
Situations are possible in which in some, or, indeed, in all, 
industries men of given type acting as hirer-sellers are earning 
more than similar men acting as managers, and yet nobody 
is induced to shift from the manager function to the hirer- 
seller function, because, if he did, and in doing so, reduced 
the number of centres by one, in the new situation he would 
earn less than similar men acting as managers; and con- 
versely. Situations of this type are obviously compatible 
with all-round obedience to the rule of competition; and 
they imply some departure from optimum size. But, as we 
saw above, that rule is not likely to be followed in any 
individual centre unless departure from it would yield only 
a small gain; unless, that is to say, the industry to which 
it belongs is so large that the centres of production there 
approach very nearly to optimum size. Hence, when the 
rule of competition prevails everywhere, though some de- 
partures from optimum size may, indeed must, occur, the 
departures will be too slight to matter. The centres will al- 
ways be so near to optimum size that we can without ap- 
preciable error regard them as attaining exactly to that size. 
Hence in this and the two following chapters, where universal 
prevalence of the rule of competition is postulated, this postu- 
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late will be taken as carrying with it the further postulate 
that all centres of production are of optimum size. Since, as 
was premised in § 7 of the last chapter, we are also postulating 
that no cost of transport impedes the movement of factors 
of production, the state of affairs we are contemplating is 
substantially that conceived by classical theory under the 
name of free competition. In this type of many-commodity 
community the demand price, which is also the actual rate 
of pay, of every factor — including the class of persons from 
whom the heads of businesses are drawn — is equal, wherever 
it is employed, to the value there of its marginal private 
product; and this value is, for each factor, the same in all 
industries. Thus the marginal private product of, say, labour, 
or some class of labour, m the bicycle-making industry must 
consist of a number of bicycles that will exchange against, 
or have the same value as, the number of hats contained 
in the marginal private product of the same factor in the 
hat-making industry. In short, in a many-commodity com- 
munity of the type here imagined the picture we have 
drawn in earlier chapters of a one -commodity community 
broadly represents the facts, save only that here value of 
marginal private product plays the part that was there played 
by marginal private product simpliciter. 

§ 2. These results imply a particular systematic arrange- 
ment of the factors of production. In a one-commodity com- 
munity, the quantities of the several factors being given, 
they all engage in producing the one commodity: and they 
are divided up in equal quantities among a collection of 
similarly constituted centres, the number of which is fixed 
by the condition that in each of them the marginal private 
product of the factor-group units engaged there is equal 
to the average product. In a many-commodity community 
the situation is much more complex. To disentangle the 
various influences at work it is convenient once more to pro- 
ceed in two stages. In the following section I shall imagine 
that, while many commodities are being produced, there is 
only one kind of factor of production. Having studied this 
simplified case, I shall then in § 4 bring into account the 
fact that in real life there are several kinds of factors. 
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§ 3. With one factor of production but several commodities 
the distribution into centres of such quantity of factor as is 
engaged on any one commodity is determined, this quantity 
being given, in exactly the same way as though there were 
only one kind of commodity in existence. But there is now 
also to be determined the distribution of the factors between 
different commodities. This clearly depends partly on the 
average, which is the same as the marginal, private pro- 
ductivity of the factor in respect of different commodities; 
but also partly on people’s tastes. Nor is this all. It is not 
tastes by themselves, but tastes in conjunction with purchas- 
ing power, that are significant here; and the purchasing 
power of different people varies directly with the number of 
units of the factor that they individually control. Thus, 
besides the productivity of the factor in respect of different 
commodities and the taste functions of different individuals, 
there is also relevant the manner in which tastes for different 
things are distributed among people embodying or control- 
ling different quantities of the factor. We need to know which 
taste function is bound up in the same individual with 
which degree of productive capacity. This statement is per- 
fectly general and is applicable alike to a barter economy 
and to a money economy. For the latter type of economy 
it may be expressed by saying that the money demand 
system of the community is made up from a combination of 
the money demand systems of its members; that the money 
demand system of each member depends both on his taste 
system and his individual money income; and that his in- 
dividual money income depends on the kind and quantity of 
productive capacity that he individually possesses together 
with the tastes and purchasing powers of the other members. 

§ 4. When account is taken of the fact that there are 
several factors of production, and not merely one, it is no 
longer true with many commodities, as it was with only one 
commodity, that the several factors are combined in each 
centre in the same proportions, namely, the proportions in 
which they severally exist. On the contrary, the factors will, 
in general, be allocated in different proportions in the centres 
belonging to different industries. The allocation is determined 
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in a system by the mutual play of all the demand conditions 
in conjunction with the state of productive technique ruling 
everywhere. Obviously, for example, the proportion of land, 
as compared with labour, will be larger in wheat-growing 
than in lace-making. But the proportions of the factors in 
the centres belonging to any one industry are not determined 
by the circumstances of that industry alone. On the contrary, 
the proportions in each industry are determined in a complex 
system by the circumstances of all. 

§ 5. What has been said, it will be noticed, entails that, 
for purposes of comparison between centres producing differ- 
ent commodities, the concept of size is no longer, as it was 
when one factor of production only existed, unambiguous. 
Comparisons may, of course, be made, if so desired, in terms 
of the money values of the factors at work in different centres. 
But this is a conventional, not a direct physical comparison, 
such as was possible in simpler conditions. Since the units 
of the several factors are not physically commensurable, 
physical comparisons of size can only be made between two 
centres when in one of them there are more units of some 
factor and not less units of any factor than in the other. 


p 



CHAPTER XXXVIII 

THE REMUNERATIONS OF FACTORS OF PRODUCTION IN TWO 
STATIONARY STATES UNDER THE RULE OF COMPETITION, 
IN ONE OF WHICH THE QUANTITY OF ONE FACTOR IS 
LARGER THAN IN THE OTHER 

§ 1. I propose next in this and the following chapter to 
conduct, for a many-commodity community, in which the 
rule of competition prevails everywhere, all the centres of 
production are of optimum size, and there are no economies or 
diseconomies of large scale, an inquiry analogous to that con- 
ducted for a one-commodity community in Chapter XXXIV., 
but simplified by the assumption that the maintenance 
functions of all the relevant factors and sub-factors are 
absolutely inelastic. In this chapter I shall discuss the effects 
on the absolute remunerations 1 of the several factors of 
changes in the quantity of one of them. The problem will 
be examined in §§ 2-3 on the assumption that the propor- 
tions in which people purchase with their money income 
various sorts of commodities, though they may be different 
after the change from what they were before, alike before 
and after the change are the same for everybody. In §§ 4-6 
the consequences of dropping that assumption will be ex- 
amined. 

§ 2. Let us consider first the effect of a change — say an 

1 When there are a number of commodities, questions about the propor- 
tionate shares, in any physical sense, secured by different factors are plainly 
nonsense questions, except in the special case of factors whose purchases 
of all commodities are m the same proportions. But questions about pro- 
portionate shares in terms of value are, in principle, capable of being 
answered; for the proportions of this value enjoyed in any situation by any 
factor is the same, no matter in terms of what commodity the valuation 
is made. 
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increase — in the quantity of one factor upon the absolute 
earnings of that factor itself. It is easy to see that, if in every 
industry the productivity of this factor in the neighbour- 
hood of the relevant quantities has an elasticity greater than 
unity, the factor will secure a larger aggregate amount of 
each several sort of thing than it had before. This implies, 
on the assumption set out at the end of § 1 , that its absolute 
share of the total output is unambiguously increased. In the 
converse case, if in every industry the productivity of the 
factor has an elasticity less than unity, the factor’s absolute 
share will be unambiguously decreased in consequence of 
an increase in its quantity. In real life it is to be expected 
that for some industries the productivity of our factor in 
the neighbourhood of the relevant quantities will have an 
elasticity less than, for others one greater than, unity. In these 
circumstances that factor will receive after the change more 
of some sorts of things than before and less of other sorts. 
We are then not able to say unambiguously whether it will 
receive larger or smaller real earnings. 

§ 3. Turn next to the effect on the absolute earnings of 
the other factors of an increase in the quantity of one factor, 
tastes and everything else remaining, as before, unchanged. 
Evidently the additional stock of the one factor will spread 
itself over the several industries. It is impossible that a 
smaller amount of it can be engaged in any industry than 
used to be engaged there, and, except in the limiting case 
of industries in which either more factors would yield no 
product or more product would find no market, a larger 
amount than before will be engaged in every industry. It 
follows that in every industry the output is larger than before. 
But, in accordance with the argument of Chapter XXXIV. § 8, 
not all of the extra output is absorbed by the expanded 
factor. Hence the other factors collectively get more than 
before of the commodities produced in every industry. On 
the strength of this we are entitled to say that their absolute 
share of output, or real income as a whole, is definitely and 
unambiguously increased. The fact that output is made up 
of a mixture of different things, whose amounts have almost 
certainly increased in different proportions, does not prevent 
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us from saying this; though it does prevent us from saying, as 
we could do if only one sort of commodity existed, that their 
absolute share of output has increased by some definable per- 
centage. The result for the other factors collectively of an 
increase in the stock of one factor is thus the same in a many- 
commodity world as it is in a one-commodity world. Moreover, 
it is easy to see that here, just as in that world, though the 
other factors in the aggregate must gain, any individual 
other factor, if there are more than one, need not gain. The 
conditions determining in what conditions a given individual 
factor will gain are of the same general character, but much 
more complex in detail, as those which determine them in 
a one-commodity world. 

§ 4. Let us now remove the assumption that, alike before 
and after the change in the quantity of our factor, every- 
body purchases different sorts of commodities in the same 
proportions. This assumption is, of course, an extravagant 
one; for obviously poor people do not buy so much cham- 
pagne relatively to bread as rich people do. Let us now recog- 
nise that representative units of different factors of pro- 
duction take out their earnings in differently constituted 
collections of goods. This implies that after the change in the 
quantity of our factor, while the constitution of some people’s 
collections may be the same as it was before, the constitution 
of all people’s collections cannot be the same. Obviously 
a great number of different arrangements are possible; and 
it is impracticable to examine them all. Attention will, there- 
fore, be confined to the case in which the constitution of the 
collection purchased by the factor whose quantity has been 
increased is the same after the increase as before. I shall 
inquire in turn how far the conclusions of §§ 2-3 respectively 
have now to be modified. 

§ 5. We have seen that, if the productivity in all industries 
of the augmented factor has an elasticity greater than unity, 
that factor, after the increase, is free in each industry to 
carry off a larger amount of the product made in that 
industry than it could have carried off before. But this does 
not necessarily imply that it is free to carry off a larger 
quantity of the specialised collection on which it in fact 
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spends its income. Conditions may be such that its enlarged 
command over things in general does not enable it to buy so 
much of the things in which it is interested as it was able to 
buy before. In like manner, even though its productivity 
has everywhere an elasticity less than unity, it need not 
necessarily obtain less than before of the collection of things 
in which it is interested. The conclusions of § 2 are still 
probable, but in the more general conditions that § 4 brought 
into account they are no longer certain. 

§ 6. The conclusions of § 3 as to the effects of an enlarge- 
ment of one factor on the absolute share of all the others 
collectively also suffer damage from these more general con- 
ditions. If the enlarged factor secures less than it used to do 
of each of the things in which it takes out its earnings, the 
other factors must, indeed, gain unambiguously. For, as we 
have seen, the output of every kind of commodity must be 
increased, or, at the worst, not diminished. The other factors 
collectively must, therefore, secure more of some com- 
modities than before and not less of any. Thus their real 
income is unambiguously increased. But, if the enlarged 
factor secures more than it used to do of any of the things 
in which it takes out its earnings, it may happen that, 
for some of these things, its extra takings exceed the extra 
output, so that the other factors collectively are left with 
less of them than before. They receive then more of some 
commodities but less of others. In this case there is no un- 
ambiguous answer to the question whether they receive 
larger or smaller real earnings. 



CHAPTER XXXIX 

THE REMUNERATIONS OF FACTORS OF PRODUCTION IN TWO 
STATIONARY STATES UNDER THE RULE OF COMPETITION 
THAT DIFFER IN RESPECT OF TECHNIQUE OR TASTES 

§ 1. Having considered the consequences, as between two 
stationary states, of differences in the quantity of one factor 
of production, all other things being the same, let us turn 
to the consequences of differences in technique and taste in 
respect of particular industries. I again proceed in two stages. 
As before, for the first stage I postulate that, alike before and 
after the change, the proportions in which the several factors 
purchase various sorts of commodities are the same; for the 
second stage I abandon that postulate. 

§ 2. Let us begin with an improvement of such a sort that 
in the industry to which it applies the same proportionate 
combination of factors of production is still the optimum, 
but, say, 10 per cent less of every sort of factor is needed for 
a given output. Provided that initially the several factors 
were engaged in the same proportion in that industry and 
in every other industry, there will be no shift in the pro- 
portions in which they are employed anywhere. Hence the 
relative rates of pay per unit of each several factor, in terms of 
anything we please, and so also their respective proportionate 
shares of dividend will be unaltered. If the demand for the 
commodity in respect of which the improvement has been 
made is such that the quantity of factors engaged in pro- 
ducing it is diminished, the dividend will contain more than 
before of all sorts of commodities, or, more strictly, more of 
some and not less of any sorts. It follows that the absolute 
share of every factor is unambiguously increased. If the 
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demand for the commodity in respect of which the improve- 
ment has been made is such that the quantity of factors 
engaged in producing it is increased, the dividend must 
contain less than before of all other sorts of commodity. Every 
factor, therefore, will receive more than before of the com- 
modity whose productivity is improved, but less of other 
commodities. Even in this case, however, we can assert that 
its absolute share is increased, if we adopt the device of 
Chapter VI. § 5, and postulate by definition that real income 
is enlarged by improvements, provided that the quantities 
of all the factors at work and all other relevant conditions 
are unchanged. 

§ 3. The proviso of the last section that initially the several 
factors were employed in the improved industry in the same 
proportions as in every other industry need not be satisfied. 
To treat this case, let us suppose that there are only two 
factors A and B. If factor A is engaged in a larger proportion, 
relatively to B,in the improved industry than elsewhere, the 
relative money income of A, as against B, will be affected differ- 
ently according as, in consequence of the improvement, more 
or less of the appropriate complex of factors is engaged in the 
improved industry; i.e. according as the demand for that in- 
dustry’s product has an elasticity greater or less than unity. 
In the former event the proportion in which factor A , relatively 
to B, is engaged in other industries is diminished, so that its 
relative share of the money value of the dividend is increased. 
It follows from the results of the last section that its absolute 
share must be increased; while the absolute share of factor B 
may be diminished. In the latter event, the proportion in 
which factor A is engaged in the unimproved industry rela- 
tively to the other factor is increased, and its relative share 
of the money value of the dividend diminished. Hence its 
absolute share may be diminished, while the absolute share of 
B must be increased. 

§ 4. The above result was obtained upon the assumption 
that the constitution of the factor-group units engaged in 
producing each of the several sorts of commodity is the same 
after the improvement as it was before. But normally this 
assumption is not warranted, and these proportions will be 
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altered. This entails an all-round modification alike in the 
constitution of the factor-group units engaged in every indus- 
try and in the relative values of the different factors. Even so, 
the foregoing analysis is still in substance applicable. The 
crucial consideration is what happens to the proportion in 
which the factors are engaged in industries other than the 
one in which the improvement has taken place. The propor- 
tion of factor A relatively to B engaged there is increased if, 
some units of both factors being drawn into the improved 
industry, the ratio of A’s influx to B’s influx is smaller than 
the ratio of A’s quantity to B’s quantity initially in other 
industries, and likewise if, some units of both factors being 
pushed out of the improved industry, the ratio of A’s efflux 
to B’s efflux is larger than the ratio of A’s quantity to B’s 
quantity initially in other industries. From this point on- 
wards the analysis is the same as in the preceding section. 

§ 5. In both sections equally it has been assumed that 
there are only two factors, A and B. If there are more than 
two factors, we can still obtain results on the lines of those set 
out above, provided that the proportion of some one factor A 
to any one of the other factors engaged in the unimproved 
industries is affected by the improvement in the same sense 
as its proportion to any other of them. The factors other than 
A are then collectively m the same position as factor B in the 
two previous sections. But, if there are more than two factors 
altogether, and the proportion of no one of them engaged in 
the unimproved industries is affected in the same sense as 
against everyone of the others, the analysis of §§ 3-4 ceases to 
be applicable, and no conclusion of the type there reached can 
be drawn. 

§ 6. Let us now remove the assumption that, alike before 
and after the change, the proportions in which any one factor 
purchases different sorts of commodities is the same as the 
proportions in which every other factor purchases them. In 
this case, even if the proportions in which the several factors 
are engaged are the same in all industries both before the 
change and after it, it might seem, on the analogy of Chap- 
ter XXXVIII. § 5, that the absolute shares of some of the 
factors, in terms of the things they severally choose to buy, 



XXXIX 


A MANY-COMMODITY COMMUNITY 


217 


may be diminished. Provided, however, that, as we are 
assuming, there are no economies of large scale anywhere, 
this inference is wrong. For, the proportions in which the 
factors are everywhere engaged being unaltered, after the 
change each factor must be worth per unit the same amount 
as before of every unimproved commodity and more than 
before of the improved commodity. It follows that factors 
which buy any of the improved commodity earn larger 
absolute remunerations than before in terms of the things 
in which they are interested; while factors which buy none 
of the improved commodity earn precisely the same remunera- 
tions as before. In more complex cases, however, where the 
proportions in which the factors are engaged in different 
industries are different before, and consequently also after, 
the change, the contention of § 3, that as a consequence of 
the improvement the absolute remuneration of some factors 
may be diminished, holds good, and is, indeed, reinforced. 

§ 7. Let us turn to the consequences of an enhancement 
of taste for some one commodity, all other things, as before, 
being supposed, unchanged. This carries with it an increase 
in the quantity of the commodity primarily affected and in 
the quantities of the several factors of production engaged in 
producing it; along with a decrease m the quantities of each 
of the other commodities and of the factors of production 
engaged in producing them. The proportions of the factors 
so engaged on the commodity primarily affected may or may 
not be altered when the quantity produced is altered. In any 
event the proportions of the several factors available else- 
where are likely to be altered. With this starting point an 
analysis on the same lines as that worked out in §§ 3-4 can 
be carried through. The crucial point is the effect on the 
proportions of the several factors available elsewhere. The 
rate of pay in terms of any commodity other than the one 
primarily affected will be increased for factor A and diminished 
for each of the other factors if, in the outside industries, the 
proportion of A’s quantity to the quantity of each of the other 
factors is diminished; and conversely. Since the dividend 
after the change contains more than before of some things 
and less of others, the question whether the share of any 
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factor that takes an aliquot part of each item contained in it 
is absolutely larger or smaller is, in principle, unanswerable. 
If we imagine some factor, which consumes different things 
in the same proportions after the change as it did before, this 
question about that factor is answerable in principle. But 
the answer depends on the detailed circumstances and cannot 
be given in general terms. 

§ 8. So far we have imagined a shift of taste taking place 
unaccompanied by any shift in the maintenance functions 
of any of the factors. But in real life this is not possible. For 
the people, whose tastes are supposed to shift, themselves con- 
stitute, or control, factors of production. If unskilled labourers 
develop a passion for cinema shows, so that their standard 
of life comes to include an abundance of these, this will cause 
the stock of unskilled labour, that a given environment 
suffices to maintain, to be smaller than before. Thus shifts 
of taste have more complex implications than developments 
of technique. The latter may, and, except in so far as they 
indirectly bring about shifts of taste, will, entail modifica- 
tions only in the general scheme of demand for factors of 
production. Shifts of taste, on the other hand, entail, not only 
these modifications, but also modifications in the mainten- 
ance function of one or more of the factors. For a full study of 
their effects, therefore, the analysis of the preceding section 
is not sufficient. A combination between it and the analysis of 
Chapter XXXVIII. is required. 



CHAPTER XL 


MONOPOLY IN A SINGLE INDUSTRY SUBJECT TO ALL 
CENTRES OF PRODUCTION BEING OF OPTIMUM SIZE 

§ 1. Throughout the last three chapters we have supposed 
that the rule of competition prevails everywhere. We have 
now to examine the consequences of substituting monopolistic 
action for action in accordance with that rule in a single 
industry, while all the other industries are continuing to act 
on the rule. I am not concerned here either with several 
monopolies alongside of one another in the single industry or 
with one monopoly in it alongside other centres that act 
on the rule of competition. Attention is confined to the case 
of one monopoly, whether a combination of centres or a single 
centre, that covers the whole of the industry in which it is 
set up. The situation which prevails when a single industry is 
governed by a monopoly of this kind, all other industries 
following the rule of competition, is to be compared with 
that which prevails when all industries obey that rule. It is, 
of course, postulated that the technique of production is 
exactly the same in both situations; so that the only differ- 
ence between the two has to do with the selling policy of the 
single industry. It is postulated further that every commodity 
is sold in one market, so that no question of price discrimina- 
tion can arise. Finally, for the first stages of the inquiry it 
is convenient to suppose, as we have already done on several 
occasions, that there is only one factor of production, or, what 
comes to the same thing, that, while there are several factors, 
they are bound everywhere together in rigid uniform factor- 
group units. 

§ 2. In Chapter XX. §§ 3-4 a study was made of the conse- 
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quences of monopolistic action on the part of a single repre- 
sentative person, specialised in the production of one com- 
modity and engaged in interchange with a number of other 
specialists, all of whom act on the rule of competition. It 
was shown that the monopolist is bound to contract the 
amount of his work and output below what he would provide 
if acting on the rule of competition. This would come about 
through his seeking to make marginal aversion from work 
equal to desire for marginal value of product, instead of to 
value of marginal product. With monopoly by a combination 
of centres of production, if the centres were composed simply 
of co-operating groups of workpeople, these persons might 
be expected to take out some of their monopoly gains in 
reduced hours of work. In actual life monopolistic bodies 
generally comprise large quantities of capital as well as of 
labour. Moreover, the head of the combination is free to 
obtain labour from the outside world, where there is no 
reason for the length of the working day to be modified. 
Hence it is very unlikely that any appreciable shortening of 
hours will take place. That effect may for practical purposes 
be disregarded. But it is the only channel through which 
the form of monopolisation contemplated in Chapter XX. 
operates. The form that concerns us here is thus essentially 
different from that form, and must be examined from a 
different angle. 

§ 3. I shall here study only monopoly by combination, the 
number of centres being so large that each of them may be 
presumed to approximate to optimum size. 1 It is plain that 
this sort of monopoly cannot, in a stationary state, advantage 
those who undertake it, and, therefore, will not in fact be 
undertaken, if new centres are free to establish themselves 
in the industry. For in the conditions here supposed any 
centre of optimum size can produce at as low a cost as the 
combination, and so can prevent it from exacting monopoly 
prices. The combination, therefore, must be able to estop 
this freedom. There are a number of ways in which it can do 
this. Potential competition can be extruded by legal rules 

1 For some comments on monopoly in single-centre industry, of. 
Appendix XII. § 3. 
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conferring on particular groups of people the exclusive right 
to manufacture some given article; or a particular group may 
own the only source from which a raw material essential for 
making its product is obtained; or it may be in a position, 
by the threat of various sorts of clubbing device — boycott 
or cut-throat competition — to frighten rivals away. There 
is thus ample opportunity for monopoly by combination to 
be introduced and maintained. 

§ 4. A distinction may be drawn at the outset between 
two cases. We have seen that, unless the monopolistic body 
can prevent outsiders from constituting themselves into 
centres for making and selling its product, its monopoly will 
be useless. But the extrusion of outsiders from constituting 
new centres may or may not carry with it extrusion from 
attachment to the monopolised industry. If it does not do 
this, a special kind of waste is set up through equipment and 
labour being brought into the industry on the strength of the 
high expectation of earnings there, and then stranded in 
idleness. Sometimes the waste takes the form of more centres 
being established than would suffice to provide the output 
decided on by the monopolist if they were fully worked, and 
then being only worked partially, i.e. below optimum activity. 
This often happens under price-fixing kartels whose member- 
ship is not restricted. It also happens under price-fixing 
schemes backed by government authority, where there is no 
control over the establishment of new, or the continuance of 
old, productive centres. These wastes, however, are not in- 
herent in monopoly by combination. Indeed they are plainly 
a consequence of defective operation of it. In what follows 
attention will be confined to those more efficient types, in 
which extrusion from work in the monopolised industry carries 
with it extrusion from attachment to the industry. 

§ 5. It is evident in a general way that monopoly by com- 
bination in any one industry will cause a smaller quantity 
of factor-group units to be at work in that industry, and so 
a smaller quantity of the commodity made by it to be 
produced, than would happen if competition ruled every- 
where. The extent of the cut in work and output depends on 
the form of the demand curve and of the average cost curve 
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— the cost of a factor-group unit being reckoned at what it 
could earn outside the monopolised industry — over the whole 
relevant range; not, of course, merely upon the elasticities 
of the curves at the end points. It is a familiar fact that, if 
the curves of demand and of supply (in the sense of full 
average cost) for any commodity are straight lines, the output 
proper to monopoly will be half that proper to competition, 
if both curves are convex towards one another, less than half, 
if both are concave, more than half. In Appendix XII. § 1 
it is shown further that, if both the demand and the supply 
curves over the relevant range are constant elasticity curves, 
and if the elasticity of supply is positive and greater than 
unity, the two curves must be convex towards one another. 
Moreover, the cut in output being given, the cut in factor- 
group units engaged will obviously be larger if their average 
product increases with a reduction in their quantity than if 
it is stationary or decreases. It follows that the cut is larger 
if external or external-internal economies are than if they are 
not available to the monopolised industry. 1 In any event 
there is some cut, and some factor-group units are withdrawn 
from work in the monopolised industry. With wastes of the 
kind described in § 4 excluded, all the factor-group units so 
released enter other industries. Hence, while the output of the 
monopolised industry is diminished, that of some or all of the 
other industries is increased. It is, therefore, not possible to 
say in physical terms whether the aggregate real income of 
the community is larger or smaller than it would have been 
under all-round competition. 

§ 6. So far we have considered the effect of monopolisation 
in a single industry upon productivity as a whole. Let us turn 
to the effect on the earnings of those factor-groups which 
stand respectively inside and outside that industry. The 
group outside the industry, on the assumption that it is 

1 It may perhaps be objected that the cut in output, being itself partly 
dependent on the form of the supply curve, cannot legitimately be taken 
as given, as is done in the text. This would be correct if the presence of 
external or external-internal economies had any general tendency to make 
output contract under monopoly more than it would otherwise do. But 
there is no such general tendency. With straight-line curves, for example, 
monopoly halves output irrespective of the inclination of the supply curve. 
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reasonably small relatively to the sum total of industries, 
may be presumed to earn per unit, in terms of the pro- 
duct that they themselves make, approximately the same 
rate of pay as before. For, since, by hypothesis, competition 
rules, the centres they serve are of optimum size, so that 
there are no internal economies; while the proportionate 
change brought about in the scale of any one of them must 
be too small to allow external or external -internal economies 
to operate to any appreciable extent. Now after monopolis- 
ation a unit of the monopolised product will be worth more 
than before of all other products. It follows that the factor 
group outside the monopolised industry, if it takes out any 
part of its earnings in the monopolised product, must receive 
a lower rate of real pay per unit than it was receiving before. 
If the monopoly is monopoly by combination, all the centres 
inside the monopolised industry being of optimum size whether 
monopoly rules or not, the factor group there also, after 
monopoly has been introduced, will receive the same rate 
of pay as before in terms of the monopolised product. Hence, 
if it takes out any of its earnings in other products, it will 
receive a higher rate of real pay per unit than it was receiving 
before. If the industry to be monopolised is a single-centre 
industry, the factor group inside it may — if the centre under 
consideration is of less than optimum size it will — receive less 
pay per unit after monopolisation than before in terms of its 
own product, but it will certainly receive more pay per unit 
in terms of general value. 

§ 7. So far we have treated the several factors of produc- 
tion in the lump. Let us next, still supposing that these 
factors are always and everywhere bound together into 
uniform factor-group units, consider them separately. The 
proportionate shares of the units that are outside the 
monopolistic industry are determined in accordance with the 
values of their marginal private products there. In the con- 
ditions we are supposing no change in this matter follows 
from the introduction of monopoly. But in the monopolised 
industry itself the factors, qua factors, while still being paid 
the value of the marginal private product that they would 
have elsewhere, are paid less than the value of the marginal 



224 ECONOMICS OP STATIONARY STATES chap. 


private product that they do have in the monopolised in- 
dustry, and there is accumulated out of the balance a (norm- 
ally substantial) net monopoly revenue. The contents of 
this must go to somebody. If they are distributed inside the 
monopolised industry in proportion to what the factors there 
earn without them, the relative earnings of these factors there 
are, of course, not modified. But, if they are absorbed in a 
larger proportion than this by some one factor, that factor 
makes a relative gain; and conversely. Thus, should managers 
annex the bulk of this monopoly revenue for their private 
use, the manager factor is advantaged: should they be acting 
as agents for capitalists and be forced to disgorge to them, 
capital is advantaged: should they be agents of labour, 
labour is advantaged. On the assumption here made, that 
the maintenance functions of the several factors are ab- 
solutely inelastic, so that their earnings do not affect their 
quantity, this is the end of the story. It should be noted, 
however, that, if that assumption were removed, there 
would be another important chapter dealing with the re- 
actions of different distributions upon the stocks of the 
several factors. 

§ 8. The question what happens to the absolute shares of 
aggregate real income, or, if we will, the absolute earnings 
received by the individual factors, whether inside or outside 
or both inside and outside the monopolised industry, is in- 
tractable in the same way as the corresponding question dis- 
cussed in Chapter XXXVIII. §§ 5-6. It cannot be answered for 
any factor until we know in what particular commodity the 
owners of that factor elect to take out their earnings. Thus, 
suppose that, the relative shares (in money or anything else) 
enjoyed by two factors being unchanged, the owners of one of 
them consume exclusively the monopolised commodity and the 
owners of the other non-monopolised commodities. Since the 
monopolised commodity has, in consequence of the monopoly, 
been raised in value relatively to the others, the second set 
of owners may be receiving a larger absolute amount of what 
they buy than they used to receive, and the owners of the first 
set a smaller absolute amount of what they used to buy. This 
difficulty is quite general, and does not depend on either set 
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of owners purchasing exclusively monopolised commodities 
or non-monopolised commodities. 

§ 9. Let us now remove the assumption of § 1, that the 
several factors of production are always and everywhere 
bound together in rigid uniform factor-group units. No 
general statement can be made about the way in which 
the effects of monopoly upon aggregate real income will be 
modified But about the consequences to its distribution 
nescience is a little less complete. Whether or not the propor- 
tions in which the several factors engaged in the industry 
that becomes monopolised are altered in consequence of 
the restriction there, this restriction is bound to cause the 
proportion of those factors of which the monopolist industry 
employs an unusually large proportion to be increased in 
other industries, and that of those factors of which it employs 
an unusually small proportion to be diminished. The rates 
of pay of factors in any industry other than the monopolised 
industry, in terms of the product of their own industry, are 
not now left unchanged. If there were only two industries 
altogether and only two factors, the factor that extrusion 
from the monopolised industry rendered relatively redun- 
dant in the other would get a lower rate of pay in terms of its 
product there; the other factor a higher rate of pay. Unless, 
therefore, this result were upset by the former factor secur- 
ing an abnormally large share of the net monopoly revenue 
acquired in the monopolised industry, it would obtain a 
smaller, and the other a larger proportionate share of the 
aggregate value of real income, whatever measure of value 
we use. 1 With more than two factors and more than two 
industries no categorical statements are admissible. Most 
individual factors will be rendered relatively redundant as 
against one lot of factors and relatively scarce as against 
another lot. In the absence of detailed knowledge the fate 
of particular factors is uncertain: much as we found it to be 
in § 8 of Chapter XXXIV. All that can be said in general is 

1 The shift in. the relative values of the two factors will, of course, have 
a secondary effect in increasing the use in the monopolised industry of the 
one that has been relatively cheapened. But this only mitigates, it cannot 
reverse, the primary effect. Moreover, unless the monopolised industry is 
large, the mitigating effect is, in general, very small. 

Q 
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that, other things being equal, factors of which the mono- 
polised industry employs an exceptionally large proportion 
are prima facie more likely to find their relative share 
of total value damaged by monopolisation than factors of 
which it employs an exceptionally small proportion. Factors 
whose relative share is damaged probably also suffer a reduc- 
tion in their absolute earnings in terms of the things on which 
they expend their pay; but an adaptation of the argument 
of Chapter XXXVIII. shows that about absolute shares little 
can be known with certainty. 



CHAPTER XLI 


ALL-ROUND MONOPOLY SUBJECT TO ALL CENTRES OF PRO- 
DUCTION BEING OF OPTIMUM SIZE 1 

§ 1. On the line of argument followed in Chapter XVII. it is 
easily shown that the economic system is indeterminate if 
there is more than one monopolist engaged on a single 
commodity or on two commodities that are in any marked 
degree substitutes for or complements of one another. But 
the existence of one monopolist centre in each of several, or 
indeed of all, industries that make different commodities 
— more strictly, groups of commodities unconnected on the 
side of demand — was shown in Chapter XIX to be com- 
patible with determinateness. It is, therefore, legitimate, and 
may prove instructive, to inquire what principal consequences 
would follow if each commodity, or, more strictly, each group 
of interrelated commodities, was produced under the aegis of 
a single monopolistic combination, instead of being produced 
under conditions of competition. We suppose, on the general 
lines of §§ 2-4 of the preceding chapter, (i) that the hours of 
work are not different under monopoly from what they are 
under competition, and (ii) that conditions are such as to pre- 
clude any factors from being attached anywhere in idleness. 
Our problem then has two aspects. The first relates to the 
comparative distribution, as between all-round monopoly and 
all-round competition, of real income as a whole among the 
several factors of production; the second to the distribution of 
factors of production among the industries engaged on different 

1 The subject matter of this chapter is discussed from a somewhat 
different angle in Mrs. Robinson’s Economics of Imperfect Competition , 
chap. 27. 
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classes of commodities. These two aspects are interwoven; but 
it is possible up to a certain stage, with the help of simplifying 
assumptions, to investigate them separately. It is postulated 
that, in any event, the number of centres in each industry is 
so large that they are all of optimum size. 

§ 2. Let us first envisage a many- commodity community 
that is completely symmetrical, in such wise that technical 
facilities for production and people’s desire attitudes towards 
output are similar in all industries. In these conditions, alike 
under all-round competition and under all-round monopoly, 
the factors of production will be distributed evenly among 
the industries. The same amount of them will be engaged 
in each industry under the one system as under the other. 
Further, the demand functions in terms of general value, 
which are, of course, alike for all commodities, will be the 
same under both systems. This entails that the rates of 
exchange between the several commodities are the same 
under both systems. In these conditions it may seem at first 
sight that it can make no difference in any respect which of 
the two systems prevails. This inference, it is not difficult to 
show, is incorrect. 

§ 3. Under all-round competition the hirer-sellers in each 
industry will push production to the point at which total sales 
receipts and total expenses of hiring the factors (including 
themselves at the current rate for persons of their quality) 
are equal. Under all-round monopoly they will push it to 
the point at which the excess of total sales receipts over total 
expenses of hiring the factors are a maximum. Now, except 
in the limiting case where the demand for the product, over 
the relevant range, has an infinite elasticity, it is impossible 
for this excess to be nil; it must have a positive value. But, 
as we have already seen, the quantity of factors engaged on 
each commodity is the same under all-round monopoly as it 
is under all-round competition. The only way, therefore, in 
which it is possible for the excess of sales receipts over total 
expenses of production to have a positive value is for the 
prices of the factors under all-round monopoly to be less than 
they would have been under all-round competition. That is 
to say, under all-round monopoly, in spite of the fact that 
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every centre is still of optimum size — nothing has happened 
to interfere with that — the factors, qua factors, are forced to 
accept rates of pay less than the value of their marginal private 
products, and the hirer-sellers, instead of receiving, qua hirer- 
sellers, nil remuneration, acquire for themselves what the 
factors lose. In other words, the factor that occupies the 
hirer-seller’s seat is able, under all-round monopoly, to 
4 ‘exploit” the other factors. The extent of the exploitation 
is, as is shown in Appendix XIII. § 1, larger or smaller 
according as the elasticity of demand for product in respect 
of the quantity that is being produced — in our symmetrical 
system this elasticity is, of course, the same for all commodities 
— is small or large. If the elasticity is numerically equal to 
or less than unity, exploitation is complete, in the sense that 
the factors, apart from hirer-sellers, get no pay at all! 

§ 4. To readers who like to picture to themslves a sequence 
of concrete happenings, this argument may be difficult to 
grasp. Anyone who finds it so should consider the process 
that will be gone through if, in a symmetrical system of the 
type we are imagining, which has so far acted on the rule of 
competition, a transition to all-round monopoly takes place. 
In each industry the hirer-sellers will cut down output, and 
so the quantity of collaborating factors that are employed, 
in such wise as to maximise net monopoly revenue. In all 
industries, therefore, large quantities of the collaborating 
factors are thrown out of work. But ex hypothesis when 
adjustment to the new conditions has been made, they are 
all in work. This means that they are accepting rates of 
pay reduced in sufficient degree to make it worth while for 
hirer-sellers in the new conditions to engage them. Hence the 
persons who act as hirer-sellers are everywhere paid more, and 
the other factors collectively less, per unit than the value of 
their respective marginal private products. In every industry a 
larger share of that industry’s output, and so of real income as 
a whole, goes to hirer-sellers, and a smaller share to the other 
factors. This is the first instance result. How far it is modified 
in the second instance by a redistribution of the net mono- 
poly revenue by hirer-sellers among particular factors for 
whom they are agents depends, of course, on the detailed 
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arrangements on this matter that are made in each several 
industry. 

§ 5. Let us now turn to the other aspect of our problem. 
It is obvious that in a completely symmetrical system, such 
as we have so far been supposing, the distribution of factors 
of production among industries will be precisely the same 
under all-round monopoly as under all-round competition. 
But in a system that is not completely symmetrical this is 
not obvious: indeed it is not true. In order to determine what 
is true, it is convenient in the first instance once more to 
suppose that there is only one factor of production, or, alter- 
natively, that there are several factors bound together in 
rigid uniform factor -group units. Even so, it is plainly not 
possible to compare the distributions of these units among 
industries under all-round competition and all-round mono- 
poly respectively, unless the principles by which the distribu- 
tions are regulated are given. Under all-round competition, in 
a community in which there are no costs of transport either 
for factors of production or for commodities, distribution is 
governed by two rules; (i) that the rate of pay of factor- 
group units is the same in all industries, and (ii) that this 
rate of pay is equal in each industry to the value of the 
marginal private product, which, the centres being of opti- 
mum size, is the same as the average product, of the factor- 
group units assembled there. In the last chapter it was argued 
that, in order to make monopolistic action by combination 
in any one industry worth while, it must be open to the com- 
bination to prevent outsiders from starting new centres in 
that industry. All-round monopoly, however, is clearly 
possible even though no industry is free to shut its doors to 
outsiders. We are entitled to assume, and I hereby do assume, 
that under all-round monopoly, no less than under all- 
round competition, all industries are completely permeable 
by factor -group units. This entails that under all-round 
monopoly, just as under all-round competition, the rates of 
pay of factor-group units, in terms of general value, are 
everywhere the same. There is also a second rule, to be set 
against the rule that under all-round competition the rate of 
pay in every industry is equal to the value of marginal private 
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product there. Since each of our monopolies covers all the 
factor-group units engaged in the industry in which it stands, 
this second rule clearly is that the rate of pay in any in- 
dustry is equal to the marginal collective product of value 
there; i.e. to the difference made by an extra unit to the value 
of all the factor-group units assembled in the industry. It 
is in the light of these rules that we have to determine in 
what, if any, respects the distribution of factor-group units 
among industries differs as between a regime of all-round 
monopoly and one of all-round competition. 

§ 6. The working out of this problem entails a small 
manipulation of symbols. In respect of any industry R let us 
write r) r for the elasticity of demand in respect of the output 
produced under conditions of all-round competition, and E r 
for the elasticity of average productivity in respect of that 
output. It is evident to common sense that the magnitude 
of the elasticity E r must be expressible in terms of the rela- 
tion between average (which is here the same as marginal 
private) product and marginal collective product. What the 
precise formula is it is, I think, beyond the powers of common 
sense to determine. But this is easily ascertained by algebraic 
analysis. In Appendix XIII. § 2 it is shown that, if we write, 
in respect of any output, P for the marginal collective product 
of an industry and p for the average product, 



Now in Appendix IV. it has already been proved that 
marginal product of value — whether private or collective — 
is equal to value of marginal product multiplied by (1 + 1 jrj r ). 
Hence in industry R, for the output proper to all-round 
monopoly, marginal collective product of value is equal to 
value of average product multiplied by (1 +l/^ r )(l + 1/E r ). 
In like manner in industry Q marginal collective product 
of value is equal to value of average product multiplied by 
(1+ 1/^(1 +1/EJ. 

§ 7. This step taken, there is no further difficulty. In con- 
ditions of all-round competition we have seen that values of 
average product are everywhere equal, and in conditions of 
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all-round monopoly that marginal collective products of 
value are everywhere equal. Let us imagine ourselves to start 
with a state of all-round competition, and in the first in- 
stance suppose that the only industries in existence are 
R and Q. In the initial state, if 



not only the values of average product, but also the marginal 
collective products of value in the two industries are equal. 
Therefore, when transition is made to all-round monopoly, 
there is no need for any change in the quantity of factor- 
group units engaged in the two industries. Everything re- 
mains exactly the same as it was before. But, if 


1 + 


1 + 


> ( 1 + 


■) 


1 + 


in order to satisfy the new condition, the factor-group units 
must be redistributed in such wise as to make the value of 
average product smaller in R and larger in Q. That is to say, 
the quantity of factor-group units engaged in R must be 
diminished, and that engaged in Q increased. This result is 
readily generalised. When there are a number of different 
industries, more factor-group units will be engaged under 
all-round monopoly than under all-round competition in 
industries where, in respect of the output proper to all-round 
competition, (1 + 1 /^)(1 + 1 /E) is abnormally large, and less in 
those where it is abnormally small. There will be a certain 
critical intermediate value, which we may call Y, such that 
in all industries, for which under all-round competition 
(1 + 1 /t 7 )( 1 + 1/E) > V, more factor -group units will be as- 
sembled under all-round monopoly than under all-round com- 
petition; and in all industries of opposite type less factor- 
group units will be assembled. What the precise value of V is 
depends, of course, on the detailed circumstances. We have 
not said, it will be noticed, that, among the industries that 
expand, those in which, in conditions of all-round competi- 
tion, (1 + 1/^) (1 + 1/E) is larger, will expand more than those 
in which it is smaller. This inference, and the corresponding 
inference about industries that contract, is only legitimate 
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provided that the relevant curves are constant elasticity 
curves. On our data we only know the values of the rj’s and 
the E’s in respect of the particular output proper to all- 
round competition. 1 

§ 8. Now elasticity of demand is always negative. Hence 
the value of (I + ljrj)(l + 1/E) will be larger in any industry, 
the more elastic is the demand for its product. The elasticity 
of marginal collective product is infinite if, the centres of 
production being, as we are here assuming them to be, of 
optimum size, no external or external-internal economies 
or diseconomies are available. It is positive if external or 
external-internal economies are available. But, since external 
and external -internal diseconomies do not in practice occur, 
it cannot be negative. Hence the value of (1 + 1 / tj )(1 + l/E)will 
also be larger in any industry, the less elastic is the marginal 
collective productivity, t.e., on the present hypotheses, the 
more steeply increasing return operates. Now the relation 
between elasticity of demand and elasticity of marginal col- 
lective productivity is almost certainly random. That is to 
say, there is no reason to suppose that high elasticity of 
demand is associated with large external or external-internal 
economies, or vice versa. We may, therefore, conclude that 
all-round monopolisation is likely to make the quantity of 
factor-group units engaged in industries of highly elastic 
demand, and also that engaged in industries of strongly in- 
creasing returns, larger than they would have been under 
all-round competition; and conversely. All-round competition 
and all-round monopoly would only be associated with the 
same distribution of factor-group units if the elasticities of 
demand and the elasticities of marginal collective productivity 
under conditions of all-round competition were identical in all 
industries, or if, differences existing, the differences in the one 
kind of elasticity exactly cancelled out those in the other kind. 
Such situations could obviously only exist by a miracle. 


1 The same results can be expressed otherwise. It is proved in 
Appendix XI. § 3 that, if e be written for the elasticity of supply m the 

sense of average costs, = (1 + 1/E). Therefore, if we so wish, we are 

free to substitute the former for the latter expression throughout the argu- 
ment of the text. 



234 ECONOMICS OF STATIONARY STATES chap.xli 

§ 9. So far we have assumed that the several factors of 
production are everywhere bound together in the same rigid 
uniform factor-group units. If this assumption is abandoned 
and it is recognised that the factors are combined in different 
proportions in different industries, the broad results obtained 
above are left intact. Now, however, there will be further 
happenings. The factors, which are predominantly employed 
in industries that expand when all-round monopoly is sub- 
stituted for all-round competition, will come to be paid more 
than before relatively to the others in terms of general value. 
As an indirect consequence of this, these industries will 
expand less than they would have done otherwise. Hence the 
shift caused in the distribution of resources among industries, 
and so in the relative outputs of different industries, by the 
substitution of all-round monopoly for all-round competition 
is likely to be smaller in actual life than in our hypothetical 
world of rigid uniform factor-group units. 

§ 10. The observation just made, that the prices of the 
factors predominantly engaged in industries which all-round 
monopoly expands will be raised relatively to the prices of 
other factors, brings us back into contact with the first aspect 
of our problem. In § 3 it was shown that in a completely 
symmetrical system the substitution of all-round monopoly 
for all-round competition will entail the general body of 
factors being exploited in the interests of the particular 
factor to which the hirer-sellers are attached. Obviously 
this is still true in a system that is not symmetrical. But in 
such a system, we have now also learned, the factors which 
are damaged will not, in general, be damaged in equal measure, 
but, according to the nature of the shift in distribution among 
industries, some of them will suffer more than others. 



CHAPTER XLII 

MONOPOLY IN THE INTEREST OF CONSUMERS SUBJECT TO 
CENTRES OF PRODUCTION BEING OF OPTIMUM SIZE 

§ 1 . The persons in control of a municipal tramway or water- 
works are often in a position to exercise monopoly power. 
But, being agents of the consumers, they presumably act, 
not in their own interest or in that of the factors of produc- 
tion that collaborate with them, but in the interest of the 
consumers of their products. The consequences of monopoly 
directed to this end will clearly be different from those of 
ordinary producers’ monopoly as studied in the two preceding 
chapters. A brief comment upon them is needed to round off 
the analysis of those chapters. 

§ 2. Maintaining the assumption of a perfect market with 
nil cost of transport, we rule out price discriminations as 
between rich and poor purchasers, or between purchasers 
with keener and less keen desire for the product. More gener- 
ally, we ignore differences of wealth and temperament among 
the public. With that proviso the public monopolist, if he 
concentrates attention on his own industry, will aim at maxi- 
mising the money value of his purchasers’ total consumers’ 
surplus minus the money cost of production. To do this he 
must produce that quantity of output which will make de- 
mand price equal to marginal collective supply price; that 
is to say, appropriate units being chosen, to the price of the 
increment of factor-group units required to produce the 
marginal collective product of the industry. If this marginal 
collective product is equal to the average product, the output 
is the same as would have been produced, all other things 
being equal, under the rule of competition. If the marginal 
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collective product is larger than the average product, the 
amount produced will be more than this; in the converse case 
less. 

§ 3. This result is complete and self-contained. But, never- 
theless, a caution against misinterpretation may perhaps not 
be out of place. Provided that variations in output leave the 
relative values of the several factors and the proportions in 
which they are engaged by our public monopolist unaltered, 
excess of marginal collective over average product, equality 
with it, and deficiency below it respectively imply, and are 
implied by, increasing, constant and diminishing returns. 
Therefore we may say that the public monopolist will pro- 
duce more, the same amount as, or less than, would be pro- 
duced under competitive conditions according as increasing, 
constant or diminishing returns prevail. But, if the above 
proviso is not satisfied, we must not say this. For, as was 
pointed out in Chapter XXVII. § 10, departures from con- 
stant returns may then be a consequence of variability in 
the prices of the several factors and of the proportions in 
which they are engaged in the industry affected: and these 
departures have no relevance to our problem. 

§ 4. It remains to observe that a public monopolist may 
adopt a wider outlook than was supposed in § 2. Many in- 
dustries throw costs or confer benefits in an indirect way upon 
persons other than those who enter into contractual relations 
with them. Hence, alongside of marginal collective product, 
there stands marginal social product, in which these incidents 
also are reckoned. A public monopolist, if he looks beyond his 
own industry to economic welfare as a whole, will so arrange 
his output as to make demand price equal to marginal social 
supply price. According, then, as the marginal social product 
of his concern is greater or less than the marginal collective 
product, he will produce a larger or a smaller output than the 
narrower- visioned public monopolist of § 2. The main interest 
of these results is not, however, for our present inquiry, but 
for the economics of welfare. 



CHAPTER XLIII 


COST OF TRANSPORT FOR COMMODITIES AND PRICE DISCRIMINA- 
TION BY A MONOPOLISTIC INDUSTRY 

§ 1. Up to this point in our study of a many- commodity 
community we have adopted the highly artificial assumption 
that there are no costs of transport either for commodities 
or for factors of production other than land. In this and the 
two following chapters we have to investigate certain conse- 
quences that may follow for particular industries, in which 
the rule of monopoly is followed, when, factors of production 
still being supposed to move freely, the existence of costs of 
transport for the commodities in which the industries deal is 
no longer denied. In the present chapter the consequence 
that concerns us is price discrimination. 

§ 2. On the definition of a market given in Chapter XV. 
it is impossible for any commodity to have, at the nodal 
point of any market, more than one price. Moreover, the 
different parts of the output of any seller cannot have two 
prices “at works”, even though they are sold in different 
markets, so long as the cost of transport between the nodal 
points of the two markets does not exceed the difference 
between the costs of transport from his works to the two 
nodal points. If there are no costs of transport at all, this 
condition obviously must be satisfied. But if there are costs of 
transport between the two nodal points, or, to put the matter 
in other terms, if one buyer cannot act as a middleman for 
another buyer without thereby incurring transport charges, 
the condition need not be satisfied. If the direct costs of 
transport from a seller’s works to each nodal point separately 
are nil, and yet costs of transport from the one nodal point 
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to the other are not nil, it cannot be satisfied. It is then open 
to the seller to charge different prices at works for sales to 
different nodal points without his policy being defeated by 
the penalised buyers refusing to buy from him direct and 
making all their purchases via the other. 1 In actual life there 
are a great many situations of this kind. A notorious example 
is afforded by those kartels, which, defended against the re- 
import of their goods by freight charges and tariffs, sell abroad 
at lower prices than at home. 2 

§ 3. When the markets between which discrimination is 
to be practised have been demarcated — the demarcation, 
though to some extent within the monopolist’s own dis- 
cretion, is in part decided for him by the technical situation 
— the prices that it will pay him to charge in the separate 
markets are related to one another in a simple manner. If 
we write p v p 2 • • • for the prices and 17 1? tj 2 . . . (which are, 
of course, negative) for the elasticities of demand, in respect 
of those prices in the several markets, an easy extension of 
the argument of Appendix XII. § 2 yields the formula 

That is to say, higher prices will be associated with (numeric- 
ally) smaller, and lower prices with (numerically) larger, 
elasticities. 3 If we know that the demand curves of the 
several markets are all constant elasticity curves, this for- 
mula enables us to arrange the prices of the several markets 
in a definite order. But otherwise, since in the same market 
different prices are associated with different elasticities, it 
does not enable us to do this. It is thus more elegant than 
informative. To learn anything of importance we must be 
given the relevant functions in full. 

§ 4. The relation between the aggregate quantities of out- 


1 Cf. ante , Chapter XV. § 11. 

2 Cf. for a fairly full account of this matter, The Economics of Welfare t 
Part II., chap. xvii. 

* Cf. J Robinson, The Economics of Imperfect Competition , p. 187. It 

will be observed that the condition, Pi(l + — ) and so on = >0, precludes any 

' Vi 

of the i?’s from having a value numerically <1. 
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put that will be produced by a monopolist constrained to 
charge one price only and by one who is free to discriminate 
between markets varies in different circumstances. First, let 
the conditions be such that under single-price monopoly 
some of the commodity would be purchased both in market 
A and in market B — these two being supposed for simplicity 
to be the only markets available. There are then no adequate 
grounds for expecting either that output under price dis- 
crimination will exceed, or that it will fall short of, output 
under single-price monopoly. If the curves of demand and 
supply are straight lines, the two outputs will be equal. 
Secondly, let the conditions be such that under single-price 
monopoly some of the commodity would have been pur- 
chased in A, but none in B. It is then impossible that the 
introduction of discriminating power should lead to dimin- 
ished output. On the contrary, if there is any substantial 
demand in B, it must lead to increased output. The amount 
of the increase will be especially great if the demand in B 
is elastic and if the commodity is produced under the rule 
of increasing returns. Finally, let the conditions be such that 
with single-price monopoly none of the commodity would 
have been purchased in either A or B. It is again impossible 
that the introduction of discriminating power should lead to 
diminished output. It may lead to increased output. The 
condition for this is the same as that — to be mentioned in 
the next paragraph — which enables discriminating monopoly 
to provide some output though under competition there 
would be none. 

§ 5. When there are no economies of large scale it is 
obviously impossible for discriminating monopoly to make 
output greater than it would be under competition: it must 
make it smaller. When, however, economies of large scale are 
available, and, in consequence, the commodity is produced 
under conditions of increasing returns, the question is more 
complex. If the markets are demarcated in such a way 
that the monopolist can and does charge different prices for 
every single unit that he sells, output under discriminating 
monopoly must be larger than under competition. With 
markets less completely atomised, output may be either 
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larger or smaller than under competition. It is more likely 
to be larger, the more nearly the number of markets into 
which demands are divided approximates towards the 
number of units for which any demand exists. In conditions 
where monopoly plus discrimination would yield a return 
larger than would be obtained under competition there may 
exist some output for which the return under monopoly covers 
costs of production, but no output for which the return under 
competition does this. When that is so, discriminating mono- 
poly will provide some output, though competition would 
provide none. In view, however, of the limitation, which 
practical considerations impose, alike upon the number 
of markets that can be formed and upon the monopolist’s 
freedom to make up the several markets in the way most 
advantageous to himself, this will very rarely happen. In 
general, it is exceedingly improbable that in an industry 
selected at random monopoly plus discrimination will 
provide an output as large as would be provided under 
competition. 1 

1 The two last sections are taken in the main from Part II. chap. xvn. 
§§ 13-14 of The Economics of Welfare. 



CHAPTER XLIV 


COSTS OF TRANSPORT OF COMMODITIES AND MULTIPLE 
MONOPOLY INSIDE AN INDUSTRY 

§ 1. We have now to suppose that in one industry there 
are a number of centres of production, but that costs of 
transport prevent there being a single market for all of them. 
For simplicity let us imagine that each centre has a separate 
market, i.e. that the nodal point of each market is the works 
of the single centre that serves it. It is postulated that 
factors of production other than land can move quite freely 
from any one place or industry to any other. 

§ 2. If in our industry the factor-group units in the 
centres established there, acting, as, of course, they will, on 
the rule of monopoly, obtain higher rates of pay than are 
available in other industries, new centres will be tempted 
to establish themselves in places intermediate between those 
occupied by existing centres, so as to capture a part of the 
markets that have so far been attached to these. With factors 
of production other than land completely free to move this is 
inevitable. The process will tend to be carried exactly to the 
point at which each factor (including the hirer-sellers) in 
every centre is remunerated at a rate equal to what similar 
units receive elsewhere. This tendency may not, of course, be 
completely realised. For, whereas with a system of n centres, 
the factors might be getting rather better pay than is avail- 
able in other industries, with a system of (n + 1) centres they 
might be getting rather worse. When we imagine two centres 
already established and the question arises whether or not a 
new one shall be planted down between them, this rough- 
edge seems formidable. But from the standpoint of a station- 
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ary state the problem should not be looked at in this way. 
We must rather imagine ourselves starting with a clear 
board. The tendency we have to consider is the tendency for 
centres to be established in such a number and so distributed 
as to make the rates of pay to the factors engaged in each of 
them equal to what is obtainable elsewhere. If the aggregate 
quantity of product required is large relatively to the opti- 
mum size of a centre, and a fortiori , therefore, to any size 
less than the optimum, the rough-edge is of trifling import- 
ance. In general, we may safely leave it out of account and, for 
practical purposes, reckon, in the manner of Chapter XXIV. 
§10, that the tendency is completely realised. 

§ 3. In the situation just described it is plain that the 
markets of the different centres are not all isolated from one 
another. On the contrary, each centre, if we suppose the pur- 
chasers of our commodity to be distributed symmetrically 
over the country, will serve a more or less circular area, whose 
boundaries touch those of the markets of several other 
centres. That is to say, every market is connected with several 
other markets. If, therefore, as in these circumstances we 
may expect will happen, each centre acts on the rule of 
monopoly, there is set up a system of the type contemplated 
in Chapter XVIII. Systems of that type, as we have argued, 
may or may not be determinate. With a fair number of 
centres spread over a considerable spatial range, the analysis 
of Chapter XVIII. §§ 5-6 showed that it is quite likely to be 
determinate. In the discussion that follows I assume that 
the conditions necessary for this are in fact satisfied. 

§ 4. Before we proceed further a difficulty must be cleared 
out of the way. In Chapter XXXVI. § 6 it was shown that, 
when a centre of production acts on the rule of monopoly, it will 
so regulate output as to maximise aggregate sales receipts 
minus aggregate costs — cost in respect of each factor being 
measured by its quantity multiplied by what it can earn 
elsewhere. In § 3 above, we found that in every centre 
the factor-group units must earn precisely what they earn 
elsewhere. Is there not an inconsistency here? Have we not, 
in effect, more independent equations than there are un- 
knowns to be determined? The solution of this difficulty is 
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simple. The number, and so the sizes, of the centres of pro- 
duction are not fixed, but are free to adjust themselves to 
the surrounding conditions. The double equality stipulated 
for is brought about by the number of the centres auto- 
matically becoming such that the rates of remuneration which 
result from maximizing net monopoly revenue coincide with 
the rates which are being paid for the factors in other indus- 
tries. There is, in short, in the background, alongside of the 
number of factor-group units engaged in the industry a second 
unknown — the number of centres. This makes unknowns and 
independent equations match each other, as they ought to do. 1 

§ 5. The fact that in our industry the factors in each centre 
obtain the same rates of pay as rule in other industries implies, 
that industry being supposed small relatively to the sum of 
all industries, that they obtain the same rates as they would 
have obtained under competition. Since, then, a centre acting 
monopolistically sells at a higher price than it would charge if 
there were no monopoly, it follows that under monopoly the 
average product of the factor-group units in each centre must 
be smaller than it would be under competition. Hence, granted 
that under competition each centre would be of optimum 
size, under monopoly of the type we are here studying each 
must be of less or of more than optimum size. It cannot be 
of more than optimum size; for, if it were, more centres would 
be formed. Hence it must be of less than optimum size. That 
is to say, under generalised monopoly by the separate centres 
of an industry that is split into many markets by costs of 
commodity transport, the number of centres will be larger 
than it would be under all-round competition; the marginal 
private product of the factor-group in each centre will be 
smaller than, instead of equal to, the average product; and, 
as this last statement implies, for a given volume of factors 
of production engaged in an industry, aggregate output will 
fall short of the maximum of which physical conditions 
would permit. It follows, as a corollary, that, whereas in a 

1 Cf. Appendix XIV. § 1. When attention is concentrated on one industry, 
this is sufficient. In order to secure complete determinateness for the whole 
system of industries, we must add to the assumptions set out above the 
further assumption that in at least one industry conditions are such as to 
make the centres of production there of optimum size. 
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perfectly symmetrical system, all-round monopoly, as de- 
scribed in Chapter XLI., may leave total output the same as it 
would have been under all-round competition, monopoly of the 
type here envisaged, extended to all industries, by reducing 
the scale of the typical productive centre below the optimum, 
necessarily makes total output less than it would have been. 

§ 6. In the preceding sections we have been considering 
factor -group units as wholes without regard for their com- 
ponent parts. In the main we may rest content with this. 
But there is one point to which attention should be called. 
When, under the influence of monopolistic action, a centre 
is reduced below optimum size, this entails, not merely 
that average cost would be reduced if the quantities of all 
the factors were increased in a common proportion, but 
also that it would be reduced if, the quantities of the 
other factors being what they are, the quantity of any one 
factor were increased. That is to say, equipment being given, 
the stock of labour is less than the stock which, with that 
equipment, would reduce average cost to a minimum. In 
like manner, the stock of labour being given, the stock of 
equipment is less than the stock which, with that stock of 
labour, would reduce average cost to a minimum. This is 
the generalised form of a proposition, on which Mr. Harrod 
and others have laid stress, to wit that, under the conditions 
of what they call imperfect competition, not only will the 
lay-out of firms be less than the optimum, but also this lay-out 
will be employed to less than its optimum capacity. 1 An 
algebraic proof is given in Appendix XIV. § 1. 

§ 7. It is important to determine how large a difference 
to the output of a given collection of factors in any industry 
the supersession of the rule of competition by generalised 
monopoly, in the manner here described, might be expected 
to make. For to know this is to know how close an approxi- 
mation to the truth will be obtained by treating an industry, 
in which generalised monopoly in fact operates, as if it were 
subject to the rule of competition. The answer is that in a 
symmetrically situated industry, i.e. one in which all centres 

1 Cf. Harrod, “Doctrines of Imperfect Competition’*, Quarterly Journal 
of Economica , May 1934, p. 461. 



XLIV 


A MANY-COMMODITY COMMUNITY 


245 


of production are of equal size, monopolistic policy cannot 
raise average cost of production in terms of factors above 
what it would be under competition by more than the cost 
of transport of the commodity between adjacent centres. 1 
For, if in any centre average cost were raised more than 
this, the adjacent centre, by assuming a larger scale, would be 
able to undersell it m its own market and make a profit in 
doing so. Thus, if the cost of transporting the commodity 
between adjacent centres is 5 per cent of the cost of pro- 
ducing it in either of them, this kind of monopolistic policy 
cannot reduce the productivity of a given quantity of factors 
engaged in the industry by more than 5 per cent of what it 
would have been under competition. Plainly, therefore, the 
error, that results from postulating the rule of competition 
in an industry which is in fact governed by multiple monopoly 
of the kind here described, varies inversely in magnitude with 
the general level of transport costs. The better and cheaper the 
means of communication, the slighter the error is likely to be. 

§ 8. So far in this chapter we have tacitly assumed that 
the markets open to different centres of production in an 
industry can only be separated if and in so far as costs are 
entailed by the physical transport from place to place of the 
commodity in which the industry deals. In earlier chapters, 
however, it has been pointed out that preferences on the 
part of particular buyers for trading with particular sellers, 
whether these are based on solid grounds or on mere custom- 
engendered prejudice, act in much the same way as costs of 
transport. There can be no doubt that for short-period prob- 
lems these preferences play a very important part. For the 
long-period analysis proper to a study of stationary states 
the main part, though not perhaps the whole of them, should, 
I think, be regarded as smoothed away. If, however, they are 
not so regarded, there is no difficulty in bringing them into 
account on the same footing as costs of transport. 

1 Of course, the average cost m a centre may be raised by less than this. 
That will happen if tho cost of transport between two centres is greater than 
the excess of the price proper to monopoly over that proper to competition. 
Tn this case, however, the markots are no longer connected, and we have 
not the type of situation we have been studying in this chapter, but separate 
single monopolies. 



CHAPTER XLV 


A MANY-COMMODITY COMMUNITY AND LOCATION OF 
PRODUCTION 

§ 1. Costs of transport for commodities have now to be 
brought into account from a much wider point of view. In 
Chapter XXXV. something was said about the way in which 
industry will tend to locate itself in a one-commodity com- 
munity (i) when factors of production can and (ii) when they 
cannot move freely. For the purpose of that analysis there 
could, of course, be no question of moving a product made 
in one place to exchange it against products made in other 
places. For a many-eommodity community the problem is 
much more complicated. The ease or difficulty of moving 
commodities between places comes into the picture and plays 
a dominant part. In this chapter I shall attempt a very brief 
outline sketch, taking as premise the postulate that, while 
land is, of course, fixed, other factors of production can, from 
the standpoint of a stationary state, be located in the optimum 
manner without regard for transport costs. 

§ 2. One preliminary observation of a general kind must 
be made. When the transport of commodities does not entail 
costs, the proposition that each factor of production must 
be so distributed that its marginal private products are 
equal everywhere, though not in all circumstances true, is 
in all circumstances unambiguous. When the transport of 
commodities does entail costs, this is no longer so. If, indeed, 
there is a single point, to which all commodities have to be 
delivered before they are passed to the people who finally 
consume them, and at which their values are related in some 
specific way, there is no difficulty. Each factor must be so 
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distributed among places and commodities that the marginal 
private products of all of them have in the central market, 
after transport charges have been paid, the same values, 
whether in terms of money or of anything else. But, if, instead 
of one single point, through which all units of all commodities 
pass, there are a number of centres of distribution, in which 
the relative values of two or more commodities are different, 
no unambiguous test for equality between the values of the 
marginal private products of a factor in two different places 
and engaged on different commodities can be found. 

§ 3. With this preliminary, let us proceed to our outline 
sketch. To attempt this at the level of abstraction which we 
have adopted hitherto, with finished commodities made 
complete, so to speak, out of the air in single centres, would 
be a waste of time. We must descend to the real world and 
reckon with the fact that actual finished commodities are 
made out of, and with the help of, raw materials and natural 
products, which are found, some in one place, some in another, 
and that often, in the course of manufacture, the growing 
embryo of a finished product passes through, and is worked 
at, in several different centres. The problem of location in 
this setting was studied in a very illuminating way by Alfred 
Weber as long ago as 1909, but English economists have 
devoted little attention to it. The following section indicates 
very briefly the general line of Weber’s approach. 1 

§ 4. Let us concentrate attention on a single commodity 
selling in a single market, and let us postulate that the loca- 
tion and the size of this market, and also the regions in which 
the materials used in making it can be obtained, are given. 
Weber distinguishes between materials that are “ubiquities”, 
i.e. obtainable everywhere, and those that are localised 
in particular regions. Within each group he distinguishes 
further between “pure materials”, which are embodied whole 
in the finished commodity, and weight-losing materials, 
which operate on the commodity in some degree — in the 
extreme case of fuel in toto — without becoming embodied 
in it and constituting a part of its weight. For industries 

1 His work was translated into English with the title Theory of Location 
of Industry by Dr. Friedrich in 1929. 
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in which only one material is used he shows that, if this 
material is a ubiquity and if it is embodied in any degree 
into the finished product, producing centres will be set up in 
the regions of consumption, because, the nearer they are 
to consumers’ homes, the less ton-miles of weight have to 
be transported and, therefore, in general, the less charges are 
incurred in delivering a given quantity of commodity at these 
homes. Per contra , an industry which makes use of a localised 
weight-losing material — coal or other fuel — will be set up in 
the region where the material is found, because, if it is estab- 
lished anywhere else, a cost, which might be dispensed with, 
is incurred in transporting the material. Finally, an industry 
which makes use of a pure material, provided that charges 
for transport are proportional to weight, may be situated 
indifferently at any point on the line between the region of 
consumption and the region where the material is found; 
because, whatever its position on this line, the same total 
ton mileage of transport has to be accomplished per unit of 
finished product delivered to the consumers. If, however, 
transport charges per ton are higher for more valuable than 
for less valuable products, cost can be saved by an industry 
of this kind establishing itself m the region of consumption; 
and it will establish itself there. Thus for industries that make 
use of only one material the problem of determining their 
regional location is a simple one. When several materials are 
used it is more complex. The employment of “ubiquities” as 
pure materials pulls the industry affected towards the region 
of consumption; the employment of any localised weight- 
losing material pulls it towards the region where that material 
is found; the employment of more than one localised pure 
material pushes it towards the consumption market, because, 
if it is established anywhere else — except in the special case 
where a straight line between the consumption point and the 
production point of one pure material passes through the 
production points of all the others — some of the pure material, 
whether in native form or partly worked up, has to make a 
roundabout journey. The interaction of these pulls and pushes 
determines the location of the industry. When the degree to 
which the various materials employed are weight- losing and 



XLV 


A MANY-COMMODITY COMMUNITY 


249 


the plan on which transport charges are framed, together 
with the facts about economies of large scale, are given, the 
most economical and, therefore, on our assumptions, the 
actual regions in which the producing centres of our industry 
will settle are thereby determined. 

§ 5. It is easy to see that an analysis of this kind can 
be extended, though with growing complication, to cover 
cases where there are a number of different consumption 
markets and a number of different places at which one or 
another of the materials used in an industry are found. 
Further, provided that the consumption markets are given inde- 
pendently of the location of the several industries — provided, 
that is to say, that the places where people live are deter- 
mined wholly without regard to where they work — it can be 
extended to cover, not merely one industry, but the whole 
body of industries; though here a further modifying influence 
is present, in so far as advantage may be gained by industries 
that make use of like materials being assembled close to one 
another. It is, however, self-evident that this proviso cannot 
be satisfied. For everybody’s residence is determined in some 
measure by his place of work, and, for most people, it must 
be within a very short distance of that place. Hence, while 
the position of the consumption markets helps to determine 
the position of the industries, the position of the industries 
in turn helps to determine the position of the consumption 
markets. Indeed, broadly speaking, each industry is a con- 
sumption market, and there are no positions of consumption 
markets that are not positions of industries. Hence to assume, 
in studying the location of each industry, that the relevant 
consumption market is given is, in effect, to assume that the 
location of all the other industries is given. Here, as in all the 
most fundamental problems of economics, we have to do, not 
with a chain of causes, but with a system, all the parts of 
which mutually determine one another. 



CHAPTER XLVI 


THE CONSEQUENCES IN A MANY-COMMODITY COMMUNITY 
OF VARIOUS CONDITIONS OF TRANSPORT COSTS FOR 
COMMODITIES WHEN FACTORS OF PRODUCTION ARE 
IMPERFECTLY MOBILE 

§ 1. We have still to consider, for a many-commodity com- 
munity, what consequences, over and above those described 
in Chapter XXXV. for a one-commodity community, follow 
when the assumption that factors of production are able to 
move freely without costs is abandoned. Let us begin by 
supposing that, apart from land, they can all so move within 
a limited region, but are debarred absolutely from overpass- 
ing that region’s boundary. This is the state of things con- 
templated in the pure theory of foreign trade in its simplest 
form. Obviously the implications of it will be different 
according as commodities can move freely or are themselves 
also subject to greater or less costs of transport. 

§ 2. We have, then, to compare two situations in which 
commodity transport respectively costs something and costs 
nothing — more generally, in which it costs more and in which it 
costs less. 1 Plainly, if the lower set of costs, as well as the higher 
set, is too high to allow of trade, it is immaterial which of the 
two rules. Let us suppose, therefore, that the lower set allows 
some trade which the higher did not allow. What are the 
consequences? To obtain a broad view, let us imagine all 
products in the two regions to be divided into two groups, 

1 We are here confining attention, it will be understood, to genuine 
differences in the physical cost of moving commodities. Differences in the 
charges that people conducting movement have to meet in respect of these 
costs, on account, of tariffs, bounties and so on, are not here in question. 
Some reference to these matters is made in Chapter XLVII. 
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represented respectively by wheat and iron; of which iron is 
a potential export from A to B and wheat a potential export 
from B to A. After the lower set of transport costs has been 
substituted for the higher the same total quantity of factors 
of production in A and B together has power to produce, 
and to deliver at their final destination, more of both of 
these two things than it had the power to do before. For, in 
effect, both A and B have become technically more efficient 
at production in both lines But it does not follow that a 
larger total quantity of both wheat and iron must be pro- 
duced. For suppose that tastes in A are such that practically 
the same amount of wheat is called for whatever the effort 
required to produce it, i.e. that the desire for wheat is highly 
inelastic, while in B a precisely contrary state of things pre- 
vails; and that the desire for iron is fairly elastic in both 
countries. Let the conditions of production in the two places 
be such that, prior to trade, wheat is much more valuable 
relatively to iron in A than it is in B; and also that, the 
larger the proportion of either commodity that is being 
produced in either place, the higher is its supply price in 
that place relatively to the supply price there of the other 
commodity. When trade is opened up, iron from A is traded 
against wheat from B; iron becomes more valuable in A 
relatively to wheat; and wheat becomes more valuable in B 
relatively to iron. In these conditions A will consume practi- 
cally the same amount of wheat as before in spite of getting 
it cheaper, while B will consume substantially less wheat 
than before because to him it is dearer. Thus the total con- 
sumption — which is, of course, equal to the total production 
— of wheat will be less than before. On the assumption that 
the stocks of the factors maintained and at work in each 
region are unaltered, this, of course, implies that the total 
quantity of iron produced and consumed is larger than 
before. Thus the total output over the two regions together 
of at least one of our two representative commodities must 
be enhanced, but not necessarily the total output of both. 
Generalising this result, we conclude that, factors of pro- 
duction being completely immobile between two regions, 
with lower costs of transport for commodities the total output 
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of some commodities must be larger than it would be with 
higher costs, and the total output of all commodities may, but 
not must, be larger. 

§ 3. About the relative shares of real income that accrue 
to the several factors of production more definite results can 
be reached. In so far as trading of commodities between 
different regions takes place, a region that exports any 
commodity produces more of it than it would otherwise do, 
and a region that imports any commodity — unless in any 
event it would produce none of it — produces less of it than 
it would otherwise do. If the proportional parts played by 
the several factors are the same everywhere for every com- 
modity and in respect of every quantity of output, variations 
in the relative values of commodities can have no effect on 
the relative values of the marginal private products, i.e. 
on the relative rates of pay, of the several factors. The reason, 
however, why, in the absence of trade, the relative values of 
commodities as between A and B differ, frequently is that 
in the manufacture of one of them a factor, that is redundant 
and relatively cheap in A, plays a principal part, while in the 
other a different factor, abundant and relatively cheap in B, 
plays a principal part. In such circumstances a lowering of 
the costs of commodity transport, that allows interregional 
trade to develop, will entail an enhanced demand in each of 
the two regions for the factor which is there abundant and 
relatively cheap. Hence the relative values of these factors 
in A and B respectively will stand nearer together if trade 
is established than they would do in the absence of trade. 
The opening up of trade between the agricultural products of 
the new world and the manufactures of this country made 
the ratio of the annual rent per acre of agricultural land to 
the annual wage per representative workman much smaller 
here and somewhat larger there than it would have been if 
this country had continued in the main to produce its own 
food. 

§ 4. Up to this point we have been supposing that, while 
movement of commodities between regions is partially 
impeded by costs, movement of factors of production is 
absolutely estopped. Let us now allow costs of transport to 
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hamper in some measure, but not to bar out absolutely, 
the movement of factors of production other than land. 
There emerges a new point of some practical importance. 
We have seen that, with factors immovable, the smaller are 
the costs of transport for commodities, the less the rates of 
pay for given quantities of factors, in terms of general value, 
will differ in different places. With factors movable, some 
movement of them, which it would have been worth while to 
undertake had the costs of moving commodities been high, 
will not be undertaken if these costs are low. Thus low costs of 
movement for commodities allow commodity movement to be 
substituted in some measure for movement of factors of pro- 
duction. For example, when low cost of commodity transport 
enables workpeople in old countries to obtain food cheaply, 
they are less likely to emigrate abroad than they would be 
otherwise. Consequently, after adjustment has been made 
to the lower costs, the stock of labour in old countries is likely 
to be larger relatively to the stock in new countries than it 
would have been had high costs of commodity movement 
continued. 

§ 5. To the proposition, that easy commodity movement 
makes against factor movement, a sense of symmetry inclines 
one to add the companion proposition, that easy factor move- 
ment makes against commodity movement. But this step is 
not warranted. No doubt, if, as a consequence of low costs 
of factor movement, region A is left derelict of men and 
equipment, trade between A and elsewhere must languish. 
Cheap movement of factors may mean, however, not a general 
efflux of factors of production from A, but an efflux of some 
factors accompanied by an influx of others. Thus a country 
well supplied with capital and poorly supplied with labour 
may send some capital to other countries and bring some 
labour from them. In cases of this kind the presumption is 
that, when the transition has been consummated, commodity 
trade will be larger in the stationary state appropriate to the 
new conditions than it was in that appropriate to the old. 
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PRODUCTION AND DISTRIBUTION IN RELATION TO 
STATE ACTION 

§ 1. Though it is no part of the purpose of this book to study 
public finance, we can hardly end the discussion of our last 
and most complex model without a word on that matter. 
For the conduct of governments is bound to exercise an 
important influence upon the volume of real income and 
its distribution among the factors of production. True, since 
we are concerned only with stationary states, government 
loans do not come under review; but regular annually re- 
curring State actions plainly do so come. So much money is 
raised every year by the State through various kinds of taxa- 
tion, and is expended by it either in the provision of public 
services, such as defence, education and public health, or in 
making gratuitous transfers to certain categories of people, 
holders of war-loan stock, pensioners, unemployed persons 
(in respect of the Treasury contribution) and so on, or in 
giving bounties or subsidies to particular forms of productive 
activity. We have to indicate in a general way the relation 
in which these operations stand to our scheme of analysis. 

§ 2. Their most obvious effect is to modify the distribution 
of productive resources among different sorts of commodities. 
First, a certain quantity of purchasing power is taken from 
the tax -payers by the State and devoted to public services. 
Instead, therefore, of the things that they would have 
bought for themselves, these tax -payers enjoy their share 
of the public services — defence, education, or whatever it 
may be. What they give up is probably in part something 
that, had the public service not existed, they would have 
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tried to provide for themselves in place of it. Thus, if there 
were no police, private persons would probably go about 
armed; while a public education service and a public health 
service are in some measure substitutes for attempts, which, 
in their absence, would be made to operate private ones. It 
is conceivable that the productive resources of the com- 
munity will be engaged in making precisely the same things 
and rendering precisely the same services as they would be 
doing if the State were wholly quiescent. But this is exceed- 
ingly unlikely. In particular, the amount of these resources 
devoted to national defence is certain to be much larger under 
public than it would have been under private enterprise. 
Secondly, a certain quantity of purchasing power is taken in 
taxation from one set of people and transferred in war-loan 
interest, pensions and so on, to another set. It is conceivable 
that the transferees will use their purchasing power in the 
same way that those from whom it is taken would have used 
it had it been left in their hands. In this case all the factors 
of production are occupied exactly as they would have been, 
though the proceeds of their activity are enjoyed by different 
people. But this again is exceedingly unlikely. It is practically 
certain that the direction of demand will be modified, and 
different commodities, therefore, produced. Transfers, for 
example, from the payers of super-tax to old-age pensioners 
will entail an enhanced manufacture of necessaries and com- 
forts as compared with luxury goods. Thirdly, a certain 
quantity of purchasing power is taken from the tax-payers 
and used in subsidising the production of particular com- 
modities A necessary consequence is that more resources are 
devoted to making these commodities and less to making 
others; and — the other side of the shield — that more of these 
commodities and less of others is purchased and consumed 
by the community as a whole. 

§ 3. So far we have tacitly assumed that it is only through 
the use to which the money raised by the State is put that the 
distribution of productive resources among commodities is 
affected. In truth, however, this distribution is also affected 
by the manner in which the money is collected. Direct taxes, 
such as income tax and death duties, do not, in a stationary 
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state, penalise the purchase of any one sort of commodity as 
against any other; nor would an expenditure tax assessed at 
the same rate on all commodities, including direct services, 
do this. But taxes assessed on the purchase of particular 
commodities, beer, tobacco and so on, by making these 
commodities more expensive than they would otherwise have 
been, discourage people from consuming them, and so cause 
productive resources to be diverted in some measure from 
them to other commodities that are not taxed or are taxed 
less heavily. 

§ 4. As we have had to recognise more than once in other 
connections, two real incomes, one of which contains more of 
some commodities and the other more of other commodities, 
can, in principle, be compared as contributors to economic 
welfare, but cannot be compared directly as physical enti- 
ties. Hence the question whether any given system of State 
activities makes the real income of a community larger or 
smaller than it would have been in the absence of that system, 
like the corresponding question about monopolisation, must, 
with the definitions we are here using, be left unanswered. 

§ 5. As we saw in Chapter XXXIX., any shifting of produc- 
tion from one collection of commodities to another is liable 
to alter the proportion in which the value of aggregate output 
is earned by the several factors, increasing that of those 
which play a relatively more important part under the 
new scheme. An enlarged proportion of the value of the 
aggregate output does not, however, necessarily imply an 
increased absolute quantity of the particular collection of 
things on which any given factor spends its money earnings. 
The State’s action may , while keeping aggregate money in- 
come constant, increase a particular factor’s proportion of 
the value of output from, say, 30 per cent to 33 per cent, i.e. 
by 10 per cent of its original amount, while, at the same time, 
increasing the price of the things which our factor buys by 
more than 10 per cent. Moreover, in so far as a State 
engages resources in the upkeep of public objects, such as 
battleships, a part of what the factors make is not allocated 
among them at all, and can only be brought under an 
analysis of distribution by means of some more or less 
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arbitrary convention. Finally, we must be on our guard in 
this connection against confusing earnings with receipts. 
In so far as the State redistributes income among various 
classes of people — e.g. taxes rich rentiers to provide pensions 
for the poor — the distribution of receipts is, of course, made 
different from the distribution of earnings acquired by people 
in their capacity as owners of so much of one or another 
factor of production. 

§ 6. To carry the discussion further would entail abandon- 
ing the assumption, adopted as a device of exposition in this 
group of chapters, that the maintenance functions of the 
factors are perfectly inelastic. No account of the conse- 
quences of State action can be adequate unless that is done. 
For a main issue in discussions of public finance concerns 
the reactions of various types of State action upon the 
stocks, of these factors. These reactions may be expected to 
differ according to the ways in which the money raised in 
taxation is used by the State and also according to the 
detailed character of the scheme of taxes under which it is 
raised. A discussion of this matter would require a volume 
to itself. In A Study in Public Finance some aspects of it are 
investigated. It lies outside our present scope. 


s 



CHAPTER XLVIII 

THE PASSAGE TO REAL LIFE 

§ 1. Our study of the last and most complex of the four 
models distinguished in Chapter XXXVI., and, therewith, our 
study of stationary states, is now accomplished. There only 
remains the epilogue. Let us imagine a world in which the 
governing conditions stand stationary for long periods together, 
while on rare occasions disturbances occur, each of which 
always works itself out completely before a new disturbance 
takes place. The economics of that world would comprise, 
besides the division dealing with stationary states, which has 
been the subject of this book, a second division dealing with 
the process of transition from one stationary state to another. 
When the governing conditions alter there is immediately set 
up a disequilibrium, or series of disequilibria, in such wise that 
persons and equipment engaged in one of the occupations 
find that they would be better off elsewhere — i.e. if converted 
from one form of sub -factor to another — and are thus under an 
urge towards movement; or — or, it may be, and — in such wise 
that certain factors of production find themselves in receipt 
of a rate of pay above or below the maintenance price of the 
existing quantity of them. The essential note of transition 
is the existence of these disequilibria. So soon as they have 
been corrected, the economies of transition withdraw into the 
background and the economics of stationary states resume 
control. 

§ 2. No attempt, of course, will be made, in the last chapter 
of a book already long, to work out, even in the sketchiest 
way, an economics of transitions. It is important, however, 
to understand the general character of the disequilibria which 
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rule in them. Whether it is the distribution of a factor among 
sub-factors, or the quantity of a fundamental factor, that the 
emerging new stationary state requires to be different from 
what it was, there is in each instant of the transition a kind 
of subordinate equilibrium. When it is the distribution of a 
factor among sub-factors that is being altered, at each instant 
every sub-factor is paid at a rate equal to the value of its 
marginal private product — or at that rate modified to allow 
for monopolistic activities by entrepreneurs; but the funda- 
mental factor, out of which the several sub-factors are made, is 
under urge to move out of one sub-factor into another. When 
it is the quantity of a fundamental factor that is being altered, 
that factor again is paid at every instant the value of the 
marginal private product — or at that rate appropriately 
modified — of the quantity of it which then exists. Moreover, 
the rate of inflow of new increments of the factor into exist- 
ence, or its rate of outflow out of existence, is throughout in 
balance, in the sense that the value of its marginal private 
product (the demand price) is equal to the supply price of the 
stream that is flowing in or of the stream that is flowing out. 
Thus suppose that the change in the governing conditions 
is of such a kind that the stock of capital must be enlarged, 
but the stock of labour remains unaltered. The immediate 
consequence of a change of this kind is — in accordance with 
what lies behind the change — either that a higher rate of 
interest is offered in respect of nil new investment, or that 
people become willing to undertake some new investment in 
response to the existing rate of interest. In either event, both 
immediately and over the whole period of transition, the 
annual (or weekly) demand for and the annual (or weekly) 
supply of new investment at the price actually existing are 
equal to one another. At each instant, we may suppose, 
everybody is balancing desires and aversions at the margin, 
and, unhampered by any friction, does what it pays him best 
to do. Demand and supply are adjusted at every instant in 
respect of rates of addition to capital stock. The same thing 
is true when the new set of governing conditions requires 
an enlargement in the stock of labour alone or in the stocks 
both of labour and of capital equipment. In either event, at 
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each instant, the existing state of either stock being given, 
demand and supply, in respect of the rate of addition to the 
other, are in adjustment. In this sense — a sense in which 
some economists sometimes use the term — there is equi- 
librium. But demand and supply are not adjusted in respect 
of the standing quantities of the stocks of capital or/and 
labour. In this deeper sense the system is in disequilibrium, 
and must remain so until the new stationary state is estab- 
lished and additions to stock are no longer being made. The 
same thing is, of course, true when the change in governing 
conditions is such that a reduction in one or both stocks is 
required. 

§ 3. In the kind of world we are here contemplating the 
comparative importance for practice of the economics of 
stationary states, as against states of transition, depends 
partly upon the length of the intervals between successive 
disturbances in the governing conditions and partly upon 
the speed with which the transition from that stationary 
state proper to the old to that proper to the new conditions 
is accomplished. The shorter the interval and the slower the 
speed of adjustment, the more important are the economics 
of transition. The length of the interval must, from our 
present standpoint, be accepted as sheer matter of fact, about 
which nothing of interest can be said; but the influences which 
determine the speed of adjustment require a brief notice. 

§ 4. When the adjustment to be made has to do with the 
distribution of a fundamental factor among sub-factors the 
time needed for it depends upon two things. For two separate 
processes are set in motion. On the one hand, capital is trans- 
ferred, e.g. from armaments to textiles, by new textile equip- 
ment being built instead of existing armaments equipment 
being maintained intact ; and labour is transferred out of 
coal-miners into shipbuilders by a deflection of the stream 
of new recruits that is flowing continuously into industry. 
On the other hand, existing adult workpeople and existing 
items of capital equipment are moved bodily out of one 
sub-factor and converted by training or manipulation into 
another. Adjustments of the first kind cannot, in their nature, 
be made instantaneously. On the contrary, even in a perfectly 
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lubricated and absolutely frictionless world they are bound 
to be spread over an interval of time. How long this interval 
is depends on the rate of turnover, so to speak, of the 
fundamental factor in relation to the amount of transfer 
that has to be effected. Thus suppose that it is required to 
raise the number of coal-miners from x to (x+a) and to 
decrease the number of shipbuilders from y to (y -a)\ and 
that in either occupation the rate at which employees die 
or retire is 2J per cent per annum of the original number. 
This adjustment, if no mistakes are made and no friction 
intervenes, cannot take less time than 40 ajy years; and 
in fact it will take substantially longer than that. An ex- 
actly analogous proposition is true of transfers of capital 
out of one kind of equipment into another. It will be observed 
that the proportionate change to be effected in the sub- 
factor, to be expanded has no significance. What is relevant 
is the proportionate change required in the one to be con- 
tracted. A much longer time is required to transfer a given 
number of men or quantity of capital from a small sub-factor 
to a large one than vice versa. When, therefore, a shift in the 
governing conditions requires a particular sub-factor to be 
expanded at the expense of the whole body of sub-factors 
made out of the same fundamental factor — in general a much 
larger mass — it will usually be possible for a large percentage 
expansion to take place in a fairly short time. This conclusion 
is confirmed by the fact that in real life new industries 
resulting from specific inventions and requiring new types of 
skill (e.g that of the motor mechanic) or of machines are found 
to grow up very rapidly. But there are also adjustments 
of the second of the two kinds distinguished at the beginning 
of this section. The speed with which these can be accom- 
plished is in suitable conditions very high. Thus, though 
some sorts of fixed capital are highly specialised, other sorts, 
e.g. some buildings, can be adjusted fairly easily to new uses, 
while a large proportion of working capital — materials and 
intermediate goods — is not specialised at all. Similar con- 
siderations hold good of labour. Marshall writes on this 
matter as follows: “The movements of adult labour from 
trade to trade and from place to place can in some cases be 
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so large and so rapid as to reduce within a very short compass 
the period which is required to enable the supply of labour 
to adjust itself to the demand. That general ability, which is 
easily transferable from one trade to another, is eVery year 
rising in importance relatively to that manual skill and tech- 
nical knowledge which are specialised to one branch of in- 
dustry. And thus economic progress brings with it, on 
the one hand, a constantly increasing changefulness in the 
methods of industry, and therefore a constantly increasing 
difficulty in predicting the demand for labour of any kind a 
generation ahead; but, on the other hand, it brings also an 
increasing power of remedying such errors of adjustment as 
have been made.” 1 Nothing can usefully be added to that 
passage. 

§ 5. Turn next to adjustments in the stocks of the two 
fundamental factors, capital in general and labour in general. 
These two sorts of adjustment appear on the surface to be 
accomplished in quite different ways. Thus the stock of 
capital equipment is increased, and can only be increased, 
in any year by a portion of the real income of that year, 
i e. of the net product after existing capital stock has been 
maintained intact, being withdrawn from consumption and 
given the form of new capital equipment. There does not 
seem to be anything analogous to this as regards labour. 
The apparent discrepancy, however, is due solely to the fact 
that resources devoted to building up additions to the stock 
of labour rank by definition as resources devoted to consump- 
tion, and not as withdrawn from consumption. But these 
resources are in fact withdrawn from the consumption of 
people of working age; and, only in so far as they are thus 
withdrawn, can additions to the stock of the working popu- 
lation be built up. There is thus a true parallelism between 
equipment growth and labour growth. Nevertheless, it is con- 
venient to consider accretions to these two dominant factors 
separately. 

§ 6. The speed with which a given proportionate adjust- 
ment in the stock of capital can be made — I confine attention 
to upward adjustments — depends principally upon the com- 
1 Principles , p. 657. 
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parative sizes of the stock of capital in existence and of 
annual real income. When the stock is small and the real 
income large, a given proportionate change in the stock will 
obviousfy be made, in response to a given inducement, much 
more rapidly than is possible in converse conditions. The 
speed of adjustment also depends in part on how long the 
particular elements of capital, whose quantity it is desired to 
alter, take to create. Moreover, it is highly relevant to know 
whether the real demand for capital is elastic or inelastic; 
for, the more elastic it is, the larger will be the increase of 
stock that is needed in consequence of a given upswing in 
demand, and so of a given immediate increase in the rate of 
pay offered per unit to the original stock of capital. It is thus 
impossible to make any estimate of speed that is of general 
application. With a situation as regards real income, quantity 
and nature of capital stock and elasticity of demand for 
capital roughly similar to the situation in England now, there 
is, I think, little doubt that the adjustment required to fit, 
say, a five per cent upswing in the demand for capital would 
occupy, in an isolated community, a good many years. No 
doubt, in a community that was able to import capital from 
abroad, as well as to create it for itself, greater speed could be 
attained, provided always that the upswing of demand was 
confined to that country. 1 

§ 7. Let us turn now to labour. Here there are two domin- 
ant considerations. The first is that in any normally consti- 
tuted population the stock of persons of working age, say, from 
15 to 64, is very large relatively to the number of new persons 
who come to working age annually. In England and Wales at 
the 1931 census the number aged 15-64 was 30| million, and 
the number aged 14 was 627,000. Even, therefore, if it were 
possible for the annual number of new entrants into working 
age to be altered instantly at will, an enormous proportionate 
change in that number would be needed to bring about quickly 
a comparatively small proportionate change in the stock of 
labour. To increase the stock by 5 per cent in one year the 

1 Obviously an analysis precisely similar to that given above holds good of 
stocks of durable consumers' goods, such as pianos, houses, automobiles 
and so on 
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number of new entrants would need to be more than doubled. 
The second dominant consideration is even more significant. 
With capital equipment, though some sorts take a little time 
to make, yet the interval between turning resources towards 
building a capital instrument and the completion of that 
instrument is not often more than a year. Ships, large buildings 
and coal-mines are longer in gestation, but four or five years is 
enough even for them. With labour reactions from demand, 
though, of course, they can modify the efficiency and the in- 
tensity of work of existing labour fairly soon, cannot begin to 
operate on the numbers of working age — apart from possible 
reactions on the death-rate — till at least fourteen years have 
passed. Thus not only is there a considerable period, during 
which the process of adding to stock, once begun, is being 
carried through to completion, but, over and above this, there 
is a preliminary delay of at least fourteen years before action 
directed to the process can make the process begin. 

§ 8. These considerations suggest that, for some very im- 
portant sorts of change, the run needed to pass from the 
stationary state proper to one set of governing conditions 
to that proper to another set is a very long one. Hence the 
economics of transition would play a large part even in a 
world where the governing conditions changed but rarely. In 
the actual world, since in fact these conditions change fre- 
quently and widely, they play a still larger part. More- 
over, in this world the new stationary state, to which a given 
shift in the governing conditions point, is never attained in 
fact; for some new disturbance always intervenes. Thus its 
history is not made up of periods of stationariness, to which 
the economics of stationary states is fully applicable, and 
periods of transition. Transition rules always; stationariness 
never; the long run never comes. It follows that the analysis 
worked out in this book cannot by itself make any large 
direct contribution to the study of real life. It provides 
a taking* off place, but little more; a first stage only, which 
needs extensive supplement. The building is much more than 
the foundation. But, none the less, to take pains over the 
foundation is not to waste time. 
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Appendix to Chapter I 


The state contemplated by Marshall in the passage cited in § 5 of 
Chapter L, put in a rigorous form, is one in which technique is 
everywhere constant, the quantities of all the factors of production 
are increasing m equal proportions, no economies or diseconomies 
of large scale prevail anywhere, and people’s tastes are constant. 
In such a state the consumption and production per head of every- 
thing and the proportion of people in different occupations will be 
constant, while the quantity of trade expands proportionately with 
population. At first sight it might seem that these conditions can 
be satisfied irrespective of the rate at which the economic cosmos 
is expanding — equally whether the expansion is steady or irregu- 
lar. It is not difficult, however, to show that this is not so. A given 
rate of pay for the services of the factor capital, which, if we wish, 
can be expressed as a rate of interest, as the number of people 
with given incomes grows, necessarily evokes new investment, 
or a net creation of new capital per unit of tune, that grows in 
the same proportion as the number of people. But the stock of 
capital is, ex hypothesis growing in the same proportion as the 
number of people. Therefore the proportionate rate of growth of 
the annual (or daily) addition made to capital is equal to the pro- 
portionate rate of growth of the total stock. If we write f(t) for 

f'm f"h\ 

the total stock at time t, this means that - for values 

Jv) J (t) 


of t. But this implies that 


m i/'(') 


./'«) o 

/wj ' 


i.e. that 


ifrwLo 

dt{f(t)j ■ 


That is to say, f'(t)/f(t) is constant; i.e . the stock of capital and, 
therefore, of course, also the stocks of all the other factors, 
increase at a constant geometrical rate. It is only with an economic 
cosmos expanding in this manner that the conditions envisaged 
by Marshall can be satisfied. 
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Appendix to Chapter VIII 

Substitutes and Complements. 

If r x and r 2 be the quantities of the two commodities, the desire 
for the r^th unit of the first is, in general, <f> x (r v r 2 ), and for the r 2 th 
unit of the second <f> 2 (r v r 2 ). With commodities that, in respect 
of extant quantities, are neither substitutes nor complements, 
both 0<^ x /3r 2 and With commodities that are mutual 

substitutes in any degree both are negative; with commodities that 
are mutual complements both are positive. These are the defini- 
tions currently accepted among economists. It has been suggested 
by Dr. Hicks, basing himself on Pareto, that they are ambiguous. 
All that is meant, however, is that the values d(f>/dr cannot be 
unambiguously inferred from a knowledge of people’s scales of 
preference and indifference as between related commodities; for 
the reason that <j) itself cannot be so inferred. If we postulate <f> to 
start with , there is no difficulty. 
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Appendix to Chapter IX 

The differences between quantities of work done in different 
conditions in a Crusoe economy. 


Problem 1. — When Robinson produces only one kind of com- 
modity, to find the effect on the quantity of work done by him 
of a small equiproportional increase in his desire schedule for that 
commodity. 

Let his marginal aversion from work be f{x), the output of 
x work ¥(x), and his marginal desire for product c<f){¥(x)}. Then 
/(*)=cF(x).#F(x)} . . . (1) 

When a small equiproportional increase in desire takes place, c 
(which may be put equal to 1 in the initial situation) becomes 
(c+dc). We then have 

..*»(,»] . . . m 

Write e for Robinson’s elasticity of marginal aversion from work, 
7 ] for his elasticity of marginal desire for the commodity, and e 
for his elasticity of marginal productivity. 

Then 

i 

e /’ 

l_Ff 

V <£ ’ 
i_zir 
€ F' * 

From equations (1) and (2) we then obtain 


dx - xerj 
dc xF' eri 

e T~ 7 > + T 


• (A) 


We know that e is positive and rj negative. Since, as set out 
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in the text of Chapter IX., we are explicitly excluding increasing 
returns, e is either nil or negative. Hence the denominator of 
this expression, and so the expression as a whole, is necessarily 
positive. Moreover differentiation shows that it is larger, the 
larger are e, - 77 and - e, and the smaller is F'/F. 

In the special case of constant returns, i.e. where c = -00, 
equation (A) reduces to 

dx xerj 
dce~ 7 ] 

Problem 2. — When Robinson produces only one kind of com- 
modity, to find the effect on the quantity of work done by him 
of a small equiproportional improvement in his productivity. 

Let us now write cF(z) for the output of x work and <f>{cF(x)} 
for Robinson’s marginal desire for product. Then 

f(x)=cF'(x).<f>{c¥{x)} . . . (1) 

When a small equiproportional improvement in productivity takes 
place, c becomes (c + dc). We then have 

d/ {x)= dc[ cr{x) -^ x)) >] ■ 

From equations (1) and (2) we obtain 
dx _ -xe(l+T}) 
dc zF' erj 

V’ + ( 

Since, as we have seen, e is positive, rj negative and e either 
negative or nil, the denominator of this expression is necessarily 
positive. It follows that the numerator, and so the whole ex- 
pression, is positive or negative, according as - 07 > or < 1. Further, 
we find by differentiation that the expression is larger absolutely, 
i.e. is a larger positive quantity if positive and a smaller negative 
quantity if negative, the larger is - 77. If - 77 > 1, it is a larger posi- 
tive, if — 77 < 1 , a larger negative, quantity, the larger are e and 
- c, and the smaller is F'/F. 

In the special case of constant returns, i.e. when e = - 00, the 
above expression reduces to 

dx _ xe(l+r)) 
dc e - rj 

Problem 3. — When Robinson is producing two independent 
commodities (i.e. commodities that are neither substitutes nor com- 
plements), to determine the effect on the quantity of work done, (1) 
on both commodities together and (2) on the one directly affected, 
by a small equiproportional increase in his desire for one of them. 


( 2 ) 

(B) 
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Let x be the total quantity of Robinson’s work; k a x the quantity 
done on commodity A and that done on commodity B, so 
that k a + k b = 1, F a (& tt a;) and F^(^) the quantities of these com- 
modities;tC<£{F a (A; a z)} and </>{F&(fer)} Robinson’s marginal desires for 
them, and/(x) his marginal aversion from work, which is assumed 
to depend on aggregate quantity of work only, without regard to 
its distribution. Let the increase of desire be in respect of com- 
modity A. Then, on the plan followed above, we have the equations: 

/( ^ ,=c ^r-^ Fa(M} ’ • • • (1) 



dF a (k a x) 

d(k a x) 




/(*) = 


dF b (k^c) 

d(k&) 


<p{F b (ki?)}, 


d f , , d jdF b (ktx) 
dc, 1 dc\ d(h*) ' 


if>{Fi,(kix)}^ , 


( 2 ) 

(3) 

(4) 


Write c, as before, for Robinson’s elasticity of marginal aversion 
from work, rj (l and 7j b for the elasticities of his marginal desire for 
commodities A and B, and € (l , e b for the elasticities of marginal 
productivity of work on A and B respectively. Also write 


l er)a + x<F a ' I «*■ 1 

F.j m 

I 6,76 +a: e Ft '-t - 1 
(a/ n) n 

Solving the above equations we have* 
dx _ - mxer ], , 

dc 1 - mtja - nr\i 
d(k a x ) _ -mxerj a ( 1 - nrj b ) 
dc 1 - mrj a - nrjb 


(C) 

(D) 


Differentiation shows that dxjdc is larger, the larger are e, - 7 ] a , 
- e a and k a , and the smaller are - - e b and k b . 

In the special case where both commodities are produced under 

conditions of constant returns - = - = e. 

m n 


dx _ - xer] a 
dc e-7) a - 7] b 

d(k a x) — XTJ a (& — Tj b ) 

dc e-r] a -rji 


Hence 
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These values are, it will be observed, independent of the e’s and 
the h* s. 

In the still more special case where also 77,* = 776 = 1 7, the above 
equalities reduce to 

dx _ -xer) 
dc e~ 

d(k a x) = -0:77(6-77) 
dc e - 277 

Problem 4 . — When Robinson is producing two independent 
commodities, to determine the effect on the quantity of work 
done, (1) on both commodities together and (2) on the one directly 
affected, of a small equiproportional improvement in productivity 
in respect of one of them. 

By analogy with Problem 2, the relevant equations now are 




■ (i) 



• (2) 



• ( 3 ) 



• ( 4 ) 

Solving these equations, we obtain, with the notation of Prob- 

lem 3 , 

dx -mxe(l +r] a ) 
dc 1 - mr) a - nrj b 

• (E) 


d(k a x) _ -mxe( 1 +17^(1 ~nrj b ) 
dc 1 - mrj a - 71776 

As in Problem 3 , differentiation shows that dxjdc is larger, the 
larger are e, - 7 / a , - e a and k a , and the smaller are - 77 - e b and k b . 
When — 77 a < 1 for dxjdc to be larger means, of course, that it is a 
smaller negative quantity. 

In the special case where both commodities are produced under 
conditions of constant returns, 

dx _ -a;e(l +77,*) 
dc e-r) a - 7 i b ’ 
d(k a x) _ - #(1 +rj a )(e-'q b ) 
dc e - 7 ] a ~r] b 

As in Problem 3 , these values are independent of the e’s and 
the k’ s. 
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In the still more special case where also 7 j a = ^6 = *? » 
dx _ -ze(l +17) 
dc e-2r) 
d(k a x) _ -a;(l - 4 - i7)(e — 17) 
dc e~2r) 

Problem 5. — When Robinson is producing only one kind of 
commodity, to prove that an improvement in his productivity, 
whether equiproportional or not, that conforms to the conditions 
of Chapter IX. § 3, always leads to an increase in output. 

Write x for the original quantity of work, F(z) for the original 
product of x work, <£{F(a;)} for Robinson’s desire of the marginal 
unit of product, and f(x) for his aversion from the marginal unit 
of work. 

Then ¥'{x) .<j){¥(x)} =f(x). 

Write ( x + h) for the quantity of work after the improvement and 
tp(x + h ) for the associated quantity of product. 

Then i/j'(x + A).0{0(z + h)}=f(x + h). 

Our data are that i/j(x)>¥(x) and ip'(x)>F'{x) for all values of x. 
We also know that <j> and / are positive; while <j>' is negative and 
/' positive; and, since we are postulating constant or diminishing 
returns, that F* and ifj" are ml or negative. If h is positive, 
since i)j(x±h) is by definition >F (a; 4 - A), it is a fortiori >¥(x). 

If h is negative, since /' is positive, it follows from the above 
equation that 

ip'(x 4 - h) . 4>{*p(x + &)} < F'(a;) . (j>{F(x)}. 

But, if h is negative, which is>^'(a?), is>F'(x). 

Therefore </>{0(z + ^)} < <£{F(a;)} 

f{x+h)>¥(x). 

That is to say, whether quantity of work is increased or dimin- 
ished, quantity of product must be increased. 

Problem 6. — When Robinson is producing two independent 
commodities A and B, to prove that an improvement in his 
productivity in respect of A need not always lead to an increase 
in the output of A. 

Let us consider an equiproportional improvement in the case 
of constant returns. In the notation of Problem 4, the quantity 
of commodity A that is produced is then cqk a x , where q is a con- 
stant. This quantity is increased or not by an equiproportional 

improvement according as ^ c {cqk a x} is positive or negative. 

T 
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But we found in Problem 4 that 

d(kgX) - x(l + 7]g)(e - ir)b) 

dc e-rj a - 7 }b 

t { ^ =qx { ha ~ c ~T= ^r}' 

Since we are putting c in the initial situation = 1, this is equal to 


e-r)a- rj b 


K(e-7]a-Vb) -(l+yajfe-vjb) 


Now the portion of this expression outside the brackets is posi- 
tive; and, if - rj a > 1, the portion inside is positive also. Hence in 
d 

these conditions ^{cqk a x) cannot be negative. But, if -r) a < 1 , the 

expression - (1 + rj a )(e - 175) is negative. For sufficiently small values 

of k a , therefore, ^{cqk a x} will be negative. That is to say, the 

quantity of commodity A that is produced may be diminished 
in consequence of an improvement in respect of its production. 



IV 

Appendix to Chapter XVI 

The relation between value of marginal product and marginal 
product of value to an isolated producer. 


Write x for the total number of units of work engaged on his 
product by a particular producer, F(x) for this producer’s output 
of commodity; and (f){F(x)} for the demand price per unit of F(a;) 
units of product provided by him. The value of our producer’s 
marginal product is then F'(x) ,(/){F(x)}. 

The marginal product of value to him 

= f(») i +d §$ F{x) • 

Write 7] for the elasticity of the demand for the product from 
our producer. 

Th » H1ir' rw+ « ,< 4 

marginal product of value of his work to our producer 

=F(*).#F(*)}jlAj 

= value of marginal product of that work multiplied by { 1 + -- 
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Appendix to Chapter XVII 

Monopoly in relation to Mathematical Determinateness. 

Case 1. Trade between two monopolists. 

The argument of § 2 of Chapter XIX. can be expressed more 
exactly in symbols. Let Robinson exchange x nuts against Jones’s 
y apples. Then Robinson’s net satisfaction from the deal may be 
written (j)(x , y) and Jones’s i/j(x, y). With Robinson and Jones 
both seeking to maximise their respective satisfactions we have 

These equations may be written 

h* {x ' y)+ %' b [x ' y)=<i - 

We thus appear to have two equations and two unknowns, and 
so a determinate solution. But dyjdx is the change in Jones’s offer 
of apples that Robinson expects will result from an increase by dx 
in his own offer of nuts: and dx/dy is the corresponding change that 
Jones expects from an increase of dy in his offer. These two quanti- 
ties are related in a precise manner to their respective expectations 

about the effect on the rate of exchange; for 

The problem is or is not determinate according as these expecta- 
tions are or are not given. 

First, if both Robinson and Jones act monopolistically, neither 
dyjdx nor dxjdy are given. There appear to be two unknowns and 
two independent equations. But in fact there are four unknowns. 
Therefore the system is indeterminate. 
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Secondly, if, while Jones acts monopolistically, Robinson acts 
in accordance with the rule of competition, this implies that he 
expects the effect of a change in his offer on the rate of exchange to 

be nil. Therefore for him ~ \ =0. This implies Therefore 

dx\x I dx x 

Robinson’s equation becomes 

^ ( *’ y) } + xdy { * {X ’ y)}= °- 

That is to say, y is a function of a: in such wise that the bargain is 
bound to lie on some part of Robinson’s demand curve. Thus dx/dy, 
i.e. the change in x that will, as a matter of objective fact, be 
associated with a small change in y, is a function of x and y. But in 
these conditions Jones’s view adjusts itself to the fact. Therefore 
the dxjdy which signifies Jones’s view of the effect of a small change 
in y on x is identical with the dx/dy which signifies the actual effect 
of this. Thus this element in Jones’s equation is also a function 
of x and y There are in fact, as well as in appearance, only 
two unknowns; and the system is determinate. 

Thirdly, if Robinson and Jones both act competitively, Robin- 
son’s equation is, as above, 

and Jones’s in like manner 

»>>-«• 

These two equations obviously contain only two unknowns, and 
are, therefore, sufficient to determine x and y. They can be written 

and 

\l l^ x ’ y) ^L^ {x ’ y A = -y‘ 

These expressions are a generalised equivalent of Jevons’s 
famous equations for isolated, but representative, persons trading 
together. 

Case 2. Trade of two monopolists producing the same com- 
modity with a third party who acts on the rule of competition. 

Let us write x x for the quantity of work that Jones A sells, and 
x 2 analogously for Jones B. Write <f> for the demand function of 
the market; F 1? F 2 for the cost functions in terms of aversions; and 
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tp x and t/j 2 for the desire functions of Jones A and Jones B. Then 
the condition for Jones A’s satisfaction, as defined in Chapter I. 
§ 4, to be maximised, is that 

-F>i) =0. 

That is 

0 f | ^ 0 j \ 

g-jw*!#*! + x 2>}| + Jr • +**)}} =0, 


where dxjdx 1 and dxjdx 2 signify respectively Jones A’s opinion 
of the effect of a small increase of Xj on x 2 , and Jones B’s opinion 
of the effect of a small increase of x 2 on x v The condition for Jones 
B is analogous. The situation is thus determinate for any assigned 
values of dx 2 jdx 1 and dxjdx 2 . Cournot’s assumption is that in fact 


o 

dx t dx 2 

The other assumption, considered in Chapter XVII. § 5, is that 


dx 2 
dx x 


and 


dx x 

dx 2 


\ 


It is argued in the text that neither of these assumptions is, in 
general, warranted. 

Eider on Case 2. The range of indeterminateness in the fore- 
going case when the problem is indeterminate. 

This range can be found by considering what are the extreme 
values possible for dx 2 /dx l and dxjdx 2 . It seems clear that these 
expressions cannot respectively have greater positive values than 
xjx x and xjx 2 . That is to say, one Jones cannot reckon that, by 
decreasing his output in a given proportion, he will cause the 
other Jones to decrease his in a larger proportion. This implies 
that the smallest aggregate output of the two Joneses together 
that is possible under duopoly is an output equal to what they 
would have produced had they been combined together in a single 
monopoly. At the other extreme limit each may hold that a given 
cut in his output will be associated with an equivalent expansion 
in the other’s output; i.e. that 


and likewise 


dx^ 
dx x 
dxj 
dx 2 


Under this arrangement Jones A’s equation degrades to 
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# iW’K+a^)} 

x l +x 2 )} 


■ <f>(x l +x i ) 


*>i)=0; 


and similarly with Jones B. This gives competitive equilibrium. 
Hence the limits of indeterminateness are the outputs proper 
respectively to a single unified monopoly and to competition. 



VI 

Appendix to Chapter XX 


The conditions in which in an assembly of Robinsons, each special- 
ised to a different commodity, the substitution of mono- 
polistic action for competitive action by one of them decreases 
or increases the aggregate quantity of work done. 


§ 1. It is postulated that: (i) all the Robinsons operate under 
conditions of constant return ; (ii) initially the output of a unit 
of work by each Robinson is one unit of product and is equal in 
value to the output of a unit of work by each other Robinson ; 
(iii) initially the particular Robinson A, who contemplates mono- 
polistic action, consumes practically none of his own commodity, 
but sells the whole of it; and (iv) the relative values of the pro- 
ducts of all the Robinsons other than Robinson A are the same 
after as before the change. 

§ 2. Initially let x be the output of Robinson A due to x units 
of work and <f>(x) the demand price for it in terms of other people’s 
commodities. The aggregate of all work in making Robinson A’s 
product and in making the goods exchanged against it is then 
{x + x<f>(x)}. The condition for this to increase as x diminishes is 

that ^ x x + { x< t>i x )} is negative. 

Write r) a for the elasticity of demand for Robinson A’s product 
in respect of output x. Then this condition may be written that 

+ 1 + -- 1 is negative. 

r)a) 

But x<!>(x) =x. Hence the required condition is that (2 +-M is 

' w 

negative, i.e. that Unless this condition is satisfied for 

some substantial part of the range of Robinson A’s output lying 
between that proper to competition and that proper to monopoly, 
the amount of work done by Robinson A plies the amount done 
by the other Robinsons for sale to him cannot be increased in 
consequence of monopolistic action by Robinson A. 
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§ 3. The changes in quantity of work done by the other Robin- 
sons for exchange against Robinson A’s product in consequence 
of Robinson A turning from competitive to monopolistic action 
is not, ir> general, the same as the change in the total quantity of 

work done by them. Let - U ^ -- be the proportion of the other 

Robinsons’ work that in the initial situation was engaged in pro- 
viding for them things other than Robinson A’s product. Let the 
elasticity of a representative other Robinson’s marginal aversion 
from work be e and the elasticity of his marginal desire for the 
other things — which, from assumption iv of § 1, is the same for 
each kind of other thing — be e b . In consequence of Robinson A’s 
turning to monopoly let h more (or less) of the other Robinsons’ 
work be devoted to making purchases from him. Write q for the 
total increment (or decrement) of work performed by these other 
Robinsons. It follows that 



= (q-h) 


1 (ft - 1) 
€ b ft 


Therefore, when n is large, 


q = (approximately) h~ 


e 

-*b 


Thus, if either e = oo, or €6 = 0, q=h. In all other circumstances q 
must be greater than h. Since e is obviously positive and 
negative, q falls short of h in a larger proportion the smaller is e 
and the larger is -e b . 

§ 4. It follows that, unless either e - co or e& = 0, even when the 
conditions are such that the quantity of work done by Robinson 
A plus the quantity done by the other Robinsons to exchange 
with Robinson A is increased by Robinson A’s turning to mono- 
poly, the quantity of work done by Robinson A plus the quantity 
done by the other Robinsons for all purposes, i.e. the aggregate 
quantity of work done by all the Robinsons together, need not be 
increased. The condition for this aggregate quantity to be in- 
creased is evidently that 


d e x 

dx\ X + e- 


is negative; i.e. that 


is negative; i.e., since (j>(x) = 1, that -rj a is less than . If € b 


is numerically large relative to e, this is substantially less than J; 
if, for example, - e b —e, it is equal to J. 
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§ 5. In this formulation 7j a , the elasticity of demand for Robin- 
son A’s commodity in terms of other commodities, whose relative 
values are assumed to be constant, is not, of course, independent 
of a representative other Robinson’s elasticity of -marginal 
aversion from work and marginal desire for commodities other 
than Robinson A’s commodity, namely, e and e b . As before, let us 
suppose that (n - 1) times as much of the other Robinsons’ work 
is devoted to other uses as is devoted to buying Robinson A’s 
commodity; and let us write e a for the elasticity of a representa- 
tive other Robinson’s desire for Robinson A’s commodity. On the 
assumption that constant returns rule everywhere, it can then be 
shown that 

en - e b {n - 1 ) + 1 
^ a e<l en - e b (n - 1) - e a 

Thus, provided that - € a = l , y) a = €„ in all circumstances. If 
-rj a > - € a ; and conversely. As either wore approaches 
infinity, T) a approaches e a , whatever the values of the other terms 
in the above expression. 



VII 

Appendix to Chapter XXI 

Various conditions of interchange (in accordance with the rule of 
competition) in relation to the aggregate quantity of work 
done. 


Problem 1. — Robinson and Jones are each specialised to the 
production of a single commodity, Robinson to A, Jones to B, 
both ^ct in accordance with the rule of competition, and for both 
conditions of constant return prevail. Each purchases the whole 
of the other’s output, and, in the initial situation, the quantities 
of work which they respectively do are equal. To determine the 
effect on the aggregate quantity of work done by the two together 
of a (small) equiproportional increase in Jones’s desire schedule for 
commodity A. 

Write a for the original amount of work done by Robinson on 
commodity A and b for that done by Jones on commodity B. Let 
each unit of work of either produce one unit of commodity. Choose 
units such that in the initial situation a = 6. Write e a , e & for 
Robinson’s and Jones’s respective elasticities of marginal aversion 
from work; r] a for the elasticity of marginal desire for commodity 
A; rib for the elasticity of marginal desire for commodity B. 

Write, further ,/ a (a) for Robinson’s marginal aversion from work; 
fb{b) for Jones’s marginal aversion from work; c</> a ( a ) for Jones’s 
marginal desire for commodity A; and <j>t(b) for Robinson’s 
marginal desire for commodity B. Then, by definition, 

l = a fa(o) 

e a fa{ a ) 

eb fb(b) ’ 

Va <M a ) ’ 

1 = w 

V)b <t>b(b) * 
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We have initially the equations 

J a (a) = -Mb) (1) 

a 

c 

Mb) = ~^(a)- • • • (2) 

When a small equiproportional increase in Jones’s desire for A 
takes place, c (which initially may be put = 1) becomes (c+dc). 

we have the two further equations 



Solving these equations, we find 

+ a e b {{\ +7] b )e a + (l + e a )Tj b } 

dc dc aTja (\ +7} a )(l +r) b )e a e b - (1 +e n )(l + e b )rj a r) b 
In the special case where e a -e b = e and 'r) a = 'r)b = r 1, this reduces to 
da db er\ 

dc dc e-7) 

Problem 2. — In the same conditions as above, to determine the 
effect on the aggregate quantity of work done by Robinson and 
Jones together of a (small) equiproportional improvement in pro- 
ductivity in respect of commodity A. 

Everything is the same as before save that Robinson’s output 
of commodity is now written ca instead of a and Jones’s marginal 
desire for A is written <f> a (ca) instead of c<f> a {a). 

Robinson’s marginal aversion from the work required to pro- 
duce the marginal unit of the ca units of commodity A that he is 

producing is */(«): and one unit of A exchanges for 6/ca units of 
c 

B. Hence the relevant equations now are 


fa( a ) — a <t>b(b), 

• ( 1 ) 

Mb)=™<t> a (ca), . 

• • (2) 

dc Ua)= dc{a Mb) ]’ 

• • (3) 

rfc /a(o)= lc|^ o(ca) j- ’ 

• • ( 4 ) 
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Solving these equations, we find 


da db , . 

+ — .= -a( 1 + 7] a ) r 


e^{(l -t- i7&)e a -h (I + e a )r)b} 


dc $c ~ v ~ ‘ ' /0/ (l +r) a )(l + rj b )e a e b -(l +e a )(l + e b )rj a 7) b 
In the special case where e a = e b = e and rj a = rj b = rj, this reduces to 

A 1 + 1 ?) 


c?a db 
dc dc 


e -rj 


Problem 3. — In the above conditions, to determine the sign of 
the change in the aggregate quantity of work done by Robinson 
and Jones together in the two preceding cases and the relation of 
its magnitude to the various elasticities. 


Write M for 


(da db) 
[dc + dc j 


when it is Jones’s desire that is altered, 


and N for this magnitude when it is Robinson’s productivity that 
is altered. 

It is^ then evident from an inspection of the expressions found 
^ ^ in the two preceding problems that, in the general 


for 


dc + dc 


case, since e a and e b are positive, both M and N are positive pro- 
vided that - r) a and - r) b are both > 1. If - rj a > 1 but - rj b <1, the 
denominators of the two expressions must be positive, but the 
numerators may be either positive or negative; and, if - rj a , as 
well as -r\ bi <1, the denominators themselves may be of either 
sign. Hence, except when both -rj a and -^>1, the signs of M 
and N may, according to the state of the relevant elasticities, be 
either positive or negative. 

To determine the relation between the signs of M and N and 
these elasticities, write 

{(1 + 1 7«)(l ( 1 +e„)(l +e b )r) a r) b }=D, 

and differentiate M and N to e at e b} -rj a and -rj b respectively. 

We obtain 

dM (1 +i7„h, + (l + e b )T) a 

1 ’ • 


( 1 ) 


dM 

de b 

dM 


=a7) a (l + e a baT)i)- 


(1 +rj b )e a + {l +e a )r) b 
D“ 


= (1 +r) b )e a e b 


(1 +tyi)e& + ( 1 +e b )i ) a 
D 2 


~ ^a) 

-«*( i 


d{ - rjb) 

dN 

de a 


—a(\ f +ijb)ebr]b 


(1 +7/a)e* + (l +«(.)*)« 

D 2 


( 2 ) 

(3) 

(4) 

( 5 ) 
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d N (l+yb^a + il+Bajirib 

— =a(l +77 a )(l +e a ) W L — — L , . (6) 

dN (1 + y]b)6a ■+* (1 + ZalVb t n\ 

5 T r ^) =a(1+ea)(1+e6) ^^ — — ’ * (7) 

dN (I + n)e a e& + (1 +e&)i9a , ov 

=0(1 +>?«)(! + *)W - - --J 3 2 - — . • (8) 

The implications of this analysis are summed up in the follow- 
ing table, where the signs of M and N and of their several differ- 
entials are set out for varying conditions of 7 ] a and rji. 



When 

and 

When 

■"TJa-'-* 1 

and 

W r hen 

~Tja< l 

and 

“%>! 

\V hen 
- v« < l 
and 
“ T ?6< 1 

Sign of M . 

+ 

X 

1 

± 

„ N . 

4 - 

± 

1 

X 

dM 

” de a 

1 - 

->• 

Hz 

± 

dN 

de a 

1 

- 

+ 

± 

dM 

de b ■ 

+ 

* 

\ 

± 

dN 

” de b 

+ 

* 

- 

X 

dM 

d( ~ l a ) 

+ 

1 

- 

* 

dN 

d( ' Va) 

+ 

X 

h 

1 

± i 

dM 

d{ ~ rj b ) 

-f- 

\ 

_L 

± 1 

dN 

d( - Vb) 

4 - 

+ 

1 

± 


In the special case where e a = e& = e, and rj a = r)b = 17, we have seen 
that 

e-rj 

N = -a e{l - +ri) . 

e -1 


and 



APPENDIX VII 


287 


Since e is positive and rj negative, it is obvious that M is always 
positive; while N is positive or negative according as 
or < 1 . Further, 


— =a(^p : which is necessarily positive. 


dM e(e +2^) . 
dN_ 7^(1 +r /) < 

de ^ (e - rj ) 2 


which may be either positive or negative. 

which is positive or negative according as 
-rj> or <1. 


dN__ e(l+e) 
d(-r])~ a '(e-r ]) 2 


which is necessarily positive. 


Problem 4. — To determine the comparative effects on the 
aggregate quantity of work done by Robinson and Jones together 
(1) of a (small) equiproportional increase in Jones’s desire for 
commodity B, and (2) of a (small) equiproportional improvement 
in productivity in respect of commodity A, in an economy of the 
kind examined in the preceding sections, as against an economy 
where each producer consumes the whole of his own output. 

An economy where each producer consumes exclusively his 
own product is a Crusoe economy as described in Appendix III. 
Write M 7 and N 7 for the effect on the aggregate quantity of work 
done in that economy of (1) a (small) equiproportional increase in 
desire for commodity A — now consumed by Robinson himself — 
and (2) a (small) equiproportional improvement in productivity in 
respect of commodity A. 

Then, from the Problems 1 and 2 of Appendix III., 


M'= -a- a7ta - 
e a ~r)b 

N'= -a e ^~ 

ea-rja 

It follows that 

M _ e b {(1+T?ft)eq + (1 +e a )rjfe} 

M 7 ' 6a e a {(l+rj a )(l+7] b )e a b a -{l-{-e a )(\^ei}7] a rj b y 

N _ .ei {(1 +r}b)e a + ( 1 -t-iq)^} 

N 7 €a e a {(l+r}a)(l+r} b )e a e b -(l+ea)(l+e b )rj a r) b } 

In the special case where e a =e b and r} a =r]b > these equations give 
M 7 =M, 

N 7 =N. 

Problem 5. — There is a chain of n Robinsons A, B, . . . Y, Z, 
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all of whom initially do equal quantities of work. Each member 
of the chain except the last buys for consumption the whole 
product of his successor with his own whole product; and the last 
member buys the whole product of the first. To determine the 
way in which the effect on the aggregate quantity of work done 
by all the Robinsons (1) of a (small) equiproportional increase in 
Z’s desire for the produce of A, and (2) of a (small) equiproportional 
improvement in Z’s productivity, is related to the size of n. 

Consider first an increase in Z’s desiie for the product of A. 
Let a, b, ... z be the quantities of work done by the several 
Robinsons and a, b, . . . z the quantities of product. As in the 
earlier problems let units be so chosen that in the initial situation 
a = b= . . . = 2 . Let J a ( a )> flip) • • • f v (y)> ft(z) be the marginal 
aversions from work: and <f> a {b), . . . <f> v (z) and ccj) z {a) the marginal 
desire of each Robinson for the product he buys. 

Then we have a chain of equations 

fa(a)= b J a (l > ). • ( 1 ) 

a 


fv(y) =Z ^>v( z )’ • • • • (2) 


/ 2 (z)=c“^ 2 (o) (3) 


Differentiating to c (which, as before, is initially put = l), we 
obtain a second chain 


dc fa{a) ~dc\^ a{b) }’ 

• • ( 1 ) 

dJ v{y)= <k\y'^ y(Z ^\' ‘ 

• • ( 2 ) 

l^=dl c > 4 • 

• ( 3 ) 


As in the earlier problems, put -- = a ^-~- ; and so on, 

* h\ a ) 


Vb 

1 

V*' 


>4a(b). 


Mb) 

~4z'(a) 


; and so on. 


This implies, of course, 
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Since a = b = . . . = 2, we then find from the above equations 



From these equations we can determine the value of 

a + . . . in terms of a and all the e’s and 77’s. In the general 
\dc dcJ 

case the expression for this value is highly complex. But in the 
special case where t a -%- . . . = e z , and rj a = t/& = . . . = t] z , if m 

be written for + ^) e t we find, for a chain containing n members, 

(1 + e )v 


But 


dz da 7/ 

= m + a. m. 
dc dc 1+7/ 

dz _da 1 

dc dc m 11 ' 1 


Also 


| da db 
|dc + dc + 


dz _ m 
dc 1 - m 

dz I m 
dc) 1 - m‘ 



a ^ {1 + . . . m n_1 } 
'1+7/* J 


m ri 
- a 1 
1 - m 1+7/ 


That is to say, 


677. 

a 

e-Tj 


(da db dz } 67/ 

+ , + . . . = ~ a > 
\dc dc dc) e-T) 


whatever be the value of n. 

By a precisely analogous argument it can be shown that, in 
the case of an equiproportional improvement in Z’s productivity, 

(da db dz) e(l+ 7/) 

, + , + . . . -r-r = -a * 

(dc dc dc) e-7) 

whatever be the value of n. 

Problem 6. — In a community consisting of Robinson and 

u 
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Jones only, let them no longer confine themselves wholly to each 
other’s products, but consume also some of their own. To deter- 
mine in this situation the effect on the aggregate quantity of work 
done by Robinson and Jones together, (1) of a (small) equipro- 
portional increase in total desire for Jones’s product B, and (2) of 
a (small) eqmproportional improvement in productivity in respect 
of commodity A. 

Let a be the quantity of Robinson’s work and output: b the 
quantity of Jones’s: a Robinson’s consumption of his own com- 
modity and ft Jones’s consumption of his; where a = b and a=ft. 

In the case of an increase in total desire for B, let f a (a) and 
ftj{b) be Robinson’s and Jones’s marginal aversions from work; 
i/r ft (a) Robinson’s marginal desire for a of A; cf) (t (a-a) Jones’s 
marginal desire for (a -a) of A, c<f> b {b-fi) Robinson’s marginal 
desire for (b - ft) of B, and ci/j b (ft) Jones’s marginal desire for ft of B. 

We then have the four following equations: 


/.(»)=W«). • 

■ ■ (1) 

fa(a) = c b ~ P .M b-p), . 

Cl CL 

• • (2) 


(3) 

m=cfo(P)- ■ ■ ■ 

• • (4) 


We have also four further equations, obtained in the way 
explained in the preceding sections, by differentiating each of the 
above elements to c. 

In the case of an improvement of productivity in respect of A 
the relevant equations are found, on the plan of Problem 2, to be 


f, l {a)=c<l>„(ca.), . 

■ ■ (i) 

/«(«) = * 

a — a 

• • (2) 

Mb)=c^ b ^<t> a {c(a-a)}, . 

• • (3) 

Mb)=MP)> ■ ■ ■ 

• • (4) 


together with four further equations, obtained by differentiating 
each of the elements to c. 

In the general case for both these problems the formulae 

obtained from the equations for ^ are too complex to 

be serviceable. But in the special case where all the elasticities 
of marginal desire for commodity are the same and both the 
elasticities of marginal aversion from work are the same, they 
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reduce to simple forms. Write e for elasticity of marginal aversion 
from work and rj for elasticity of marginal desire for commodity. 
These elasticities are then defined, in the manner of p. 285, thus: 
l of a ' (a) __ bf h ’(b ) 
e fa (a) fb{b) ’ 

1 _ cu/r a '(q) _ (a ~ a)(j)a'(a - a) 
r) t/j a ( a) cf> a (a- a) 

(b-fiWib-P) 

Manipulating these various equalities we find that, in the case of 
an increase in total desire for A, 

/da db\ erf 

\dc + dc) a e-7 ] * 

in the case of an improvement in productivity in respect of A 
/da db\ Al-Tj) 

\dc dc) e- v ‘ 

These equalities hold whatever the values of a /a and fi/b — values 
which, since a =6 and a=/?, are, of course, identical. 

Problem 7. — In an assembly of n Robinsons each making a 
single commodity and exchanging a part of his output with each 
of the others, to determine the effect on the aggregate quantity of 
work done by all of them (1) of an equiproportional increase in 
total desire for one commodity; (2) of an equiproportional im- 
provement in productivity in respect of one commodity. 

Here again the general cases yield hopelessly complex formulae. 
In the special case of a perfectly symmetrical system, as defined 
in Chapter XXI. § 8, i.e. where in the initial situation everybody 
is consuming the same quantity of everything, it appears that 
yet again, with an equiproportional increase in total desire for 
any one commodity 

da db eri 

dc dc e-r) 

and with an equiproportional improvement of productivity in 
respect of one commodity 

da db e(l-7 1 ) 

ac dc e-i) 

These equalities hold whatever the value of n. 



VIII 

Appendix to Chapter XXXI 


The relation between price and quantity of work offered by a 
representative worker. 

§ 1. Assume that the representative worker’s desire attitude to 
payment is independent of the total quantity of work that he is 
doing, and his aversion attitude from work to the total quantity 
of payment he is receiving. 

Write x for quantity of work, p for price per unit of it, f(x) for 
his marginal aversion from work and <f>(px) for his marginal desire 
for payment. 

Also write E for the elasticity of his supply of work in response 
to price, e for the elasticity of his marginal aversion from work, 
and rj for the elasticity of his marginal desire for payment. We 
then have , , 


dp 

X 


dx 

V 


/(*)_ 




dl 

/(?)_ 

\ <Hp x ) 

dx | 

I(j>(px) 

J /W 

*/' 

px 

d ±J ]+ ' 

f 

(p d{px) [ i 


1 px d<j) 

V ~~ <t> ’ d (P x Y 

i = i 1 / 1\ 

E e rj\ E/‘ 

1 

E _ e JA+j?) 

1 1 e -7] 
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Since e is obviously positive and r] negative, the denominator of 
this expression must be positive. It follows that E is positive or 
negative according as 77 is numerically > or <1. 

§ 2. Eet us now allow our representative worker’s aversion 
attitude from work to depend in part on the total quantity of pay 
that he is receiving, so that now 


P- 


/{*■ p x ) 

<j>(px) ' 


Therefore, in place of xf'ff in the above analysis, we have 


x df(x, px) 
/’ dx ’ 


= xjdf d(px) df ) 
f[dx dx d(px)^ 

jx df px df f x dp] 

~fdx + f 0(pse)j + p~dxj' 

Now let e mean the elasticity of Robinson’s marginal aversion 
from work on the assumption that his aggregate payment is 
constant, and e the elasticity of his marginal aversion from work 
in respect of changes in his aggregate payment , namely, a (small) 
proportionate change in this marginal aversion divided into the 
associated proportionate change in his aggregate payment. 


Then 


e dx ■'* 

l r px wkf f - 

1 l + l( 1+ l)_l(l + l). 

E e e\ E/ 7]\ E/ 

1 + 1 -- e(l+ij)- eT ? 

h ~nr i 

+- e-ri - 

e 7} e 1 


etj 


(II) 


Now c is clearly positive. Therefore the denominator of this 
expression is positive. It follows that E is positive or negative 
according as rj is numerically > or < unity plus some assigned 
quantity. The assigned quantity is larger, and E is more likely 
to be negative, the smaller is e. 

§ 3. If E is positive, it is obvious that an increase in the price 
offered per unit of work must cause our representative worker to 
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perform more units, thereby, of course, securing a bigger aggre- 
gate of pay. But, if, over the relevant range, E is negative, we 
must not, as we might be inclined to do at first sight, assert forth- 
with, as an a priori truth, that the converse of this proposition 
holds. For the relevant part of a supply curve that is negatively 
inclined may have either of two directions. If we imagine a 
particle moving along the curve from its starting-point on the 
vertical axis, this particle, on the negatively inclined part of the 
curve, may be either passing away from or approaching towards 
that axis. The curve in its relevant part may then, to use Mr. 
Kahn’s language, 1 be either forward -falling or backward-rising. 
Its direction does not make any difference to the sign or magni- 
tude of its elasticity at any point, but it makes a great difference 
to the consequences that follow from a rise m the demand curve 
for work. At a later stage in another connection this point will 
be found to be important 2 It is, however, plainly out of the 
question that the supply curve of work offered for pay by a 
single representative worker, or any constant number of such 
workers, of given capacity, should be forward-falling. For this 
would mean that they were ready to perform larger totals of 
work for lower rates of pay. This is impossible even if our repre- 
sentative worker’s attitude to work is independent of the amount 
of his income: if it is not independent, but larger incomes are 
associated with greater aversion, it is still more impossible. 
Hence, so far as the present problem is concerned, if the repre- 
sentative worker’s supply curve is negatively inclined, it must be 
backward-rising. Now, while with either a forward-falling or a 
forward-rising supply curve, equilibrium will only be stable if the 
demand curve lies above the supply curve to the left of the point 
of intersection, i.e. if the elasticity of demand is numerically 
less than that of supply, with a backward-rising supply curve 
equilibrium will only be stable if the demand curve lies above the 
supply curve to the right of the intersection point, i.e. if the 
elasticity of demand is numerically greater than the elasticity 
of supply. Any reader who will trouble to draw a diagram — re- 
membering that the demand curve must be negatively inclined — 
can readily satisfy himself on this matter. Since unstable positions 
of equilibrium cannot in practice be maintained, they may be left 
out of account, at all events in a study of stationary states. Hence, 
when, in the face of a backward -rising supply curve, the demand 
curve rises, provided there is stability at all, in the new situation, 
while price is higher, the quantity of the commodity or service that 


1 Cf. Note on elasticity of substitution, Review of Economic Studies, Oct. 1933. 

2 Cf. post, Appondix XI. § 12. 
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is sold will be smaller than it was before. Though, therefore, it is 
not an obvious a priori truth, it is, nevertheless, the fact that, if E 
has a negative value, a rise in the price offered for work must cause 
the quantity of work provided by a representative worker of 
given capacity to decrease. 



IX 

Appendix to Chapter XXXII 


The relation between the proportions of their income that people 
with large and small incomes will save at a given rate of 
interest if their rates of discounting future satisfactions are 
the same. 


In order that either class of person may make any net saving 
it is necessary, as has been shown in the text, that the rate of 
interest should exceed the rate of discounting future satisfac- 
tions. Let then the former be i per unit per annum: the latter q per 
unit. Suppose, for simplicity — this does not affect the substance 
of the arguments— that savings can be made for one year only. 
Write x for quantity of income; f(x) for aggregate quantity of 
satisfaction derived from the consumption of x units of income 
and a for the amount saved from this year’s income. It is postu- 
lated that, apart from saving, everybody’s next year’s income 
will be the same as this year’s. Then there is available for con- 
sumption this year (x - a) units, next year {a; + (1 + i)a) units. It is 
necessary, therefore, for equilibrium that 

dJ[ f{x ~ a) ) = (TT?j ' ^ {x + (1 +t)a \ ' 

/. as a first approximation — an exact approximation if the curve 
connecting amount of income and its marginal utility is linear — 

(1 +?)(/' -<)=/' + (! + »>A 

qf =(2+i+q)af". 


Write t] for the elasticity of the income-marginal-utility curve in 
respect of income x. 


1 = 


/'(*) 

*n*)' 


« = _ q /' = ? 

x 2+i + q xf' 2 + i + q 
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Then 
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It follows that a/x varies directly with 17. But, as is shown in the 
text of Chapter XXXII, 17 is likely to be largei in respect of large 
incomes than in respect of small. Therefore a larger proportion of 
large incomes than of small will be saved, even though the holders 
of the two sizes of income discount future satisfactions at the 
same rate. 



X 

Appendix to Chapter XXXIII 


The general condition of equilibrium in a one-commodity com- 
munity where the productivity function is homogeneous in 
the first degree. 


Write x, y , 2 for quantities of the several factors of production 
X, Y, Z, and P for the total product. There is then a productivity 
function F, such that F(a;, y , z) = P. Since this function is homo- 
geneous in the first degree, the marginal private and marginal 
collective products of each factor are identical, and are equal re- 

f . . 0F 0F 0F 
spectively to and 

Write 3 * ( *’ y ’ z) and for the maintenance 

ox oy oz 


prices of the several factors. Then for the system to be in equi- 
librium, provided that there is no monopoly anywhere, the 
following equations must be satisfied. 


0F Jijs 

dx dx * 


(i) 


0F Jifs 
dy~dy’ 
0F_0f 
02 02 


(II) 

(HI) 


If monopoly is exercised in respect of the whole of one factor only, 
the quantity of this factor being represented by 2 , the corre- 
sponding equations are 


0F 

dx dx’ 


(I) 


0F _0t/r 
3 y 3 y’ 
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(II) 
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0F 0*F_0</r 
dz +Z 02 2 dz 


(III) 


In both cases equally the number of independent equations is 
equal to {he number of unknowns, so that the quantities of the 
several factors are mathematically determinate. Of course, when 
monopoly is present, the values of all the unknowns, not merely 
of that referring to the monopolistic factor, are different from 
what they are when there is no monopoly. 



XI 

Appendix to Chapter XXXIV 


i 

The conditions in which in a one- commodity community, with a 
homogeneous function, an increase in the quantity of one factor 
entails an increase in the absolute remuneration of that factor. 


§ 1. Suppose that a shift in the maintenance conditions affect- 
ing X has taken place, in such wise that, when everything has 
settled down in the new stationary state, the quantity of X is 
(# + A:r) instead of x, but all the elasticities of partial marginal 
productivity and all the elasticities of maintenance are the same 
as they were before. Let the quantities of the three factors in the 
initial equilibrium be x, y and 2 ; and the productivity function 
F(z, y, 2 ). Write E x for the elasticity of total marginal produc- 
tivity of X; x € x for the elasticity of partial marginal productivity 
of X in respect of changes in x; v e x for the elasticity of partial 
marginal productivity of X in respect of changes in y\ and so on. 
Write also x e x , x e y and x e z for the elasticities of maintenance of 
the three factors in respect of changes in x; and corresponding 
expressions for their elasticities of maintenance in respect of 

0F(ic y 2 ) 

changes in y and 2 . Further, write p x for — , namely, the 

marginal productivity of x units of X, and p v , p z with analogous 
meanings. Finally, choose units of quantity in such a way that 
x, y and 2 are all equal. 

§ 2. When the quantity of X increases, the rate of change in 

v , 1 , . d f dF(x, y , z)) 

X s total remuneration = ^ — ~~ — J 

_0F d 0F 
dx + X dx dx 



This is positive or negative according as, on the one hand, is 
positive, or, being negative, is numerically greater than unity, 
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or, on the other hand, is negative and numerically less than unity. 
Our problem, therefore, is to determine in what condition E x is in 
fact positive, or, being negative, is numerically greater than unity. 

§ 3. Th& values of the several e’s may be set out as follows: 

1 _ 0/0F) _ 0/SF] 
x t x X dx{dxj ' dx p x dx[dxj 

i = x a/0F\ > 

*€y JJy dx ^ dy J 

3(3?l, 

v e y p v dy\dy\ 

J m y iM, 

y € x Px dy [ dx j 

and so on. 

§4. .By definition: ^ 

= x _jpz t l + d y,p *. 1 + dz .p*. 1 1 

Px x %€x dx y y$x dx Z z^Xj 

__ 1 +dy 1 +dz 1 ^ 

x €x dx y€ x dx z € x 

The values of dyjdx and dzjdx are determined by the condi- 
tion that, in the new equilibrium, the maintenance price of any 
factor differs from the original maintenance price to the same 
extent that the new marginal product of the factor differs from 
the old one. Hence, the maintenance price of y units of Y being 
written f v (x, y, z), and that of z units of Z being written / 2 (z, y, z), 
it follows that 


d d Jf y dy tfy.dz'bfy 
dx dy dx dy dx dx dy dx dz 
d 0F = d Jdjz dy df z dz df z 
U dx dz dar dx dxdy dx dz ’ 

By an easy transformation these equations become 


and 


I ‘jfiy j dx \y£y y€yj dx | z £y zfiyj 



=0 . (II) 
=0. . (Ill) 


If the several factors have completely independent mainten- 
ance functions, these equations are simplified to the extent that 
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1 1 1 


1 


and -- are all nil. There is, however, no difficulty in 

zfiy z^y x?z y&z 

solving them in the more general case. In that case 


dy 

dx 


dz 

dx 


II . 

. Ml 

ft.. 

.11. 

Jl . 

__ij. 

) i__ 

. n 

1 z(y 

z e y\ ^ 

( x^z 

X&Z f 

1 x € v 

X e V ) 

( z € z 

z € z ) 

1 1 . 

ni 

1 

JLl 

J J_ 

_.l 1 

Ll. 

. J V 

U e i/ 

v e v) 1 

t z € z 

zt z ) 

1 * € 1 / 

z e y\ 

t V € z 

y e zj 

N 


ll _ 

__1_1 

JL 


i± . 

.a 

\x € V 

x&y 1 1 

\ytz 

v e z j 

l v € v 

v e y 1 

1 x^z 


J l _ 

i |. 

|J_ 

_i 1 

J 1 

1 1 

1 1 

HI 


y^yj 1 

t z^z 

Z&Z j 

1 z € y 

z&yj \y^z 

y e zj 


(IV) 


(V) 


When the maintenance functions of the several factors are in- 
dependent, these expressions reduce to 

i . ,i _ 1 1 1 _ 1 1 

dy ~ z €y x € z I z*z z^z I 
dx 


Jj. 


j in 

yZy] I Z € Z 


u 


dz 

dx 


1 

x*y 


1 


z e z 

1 


_L _L 

z*y y^z 
) 1 
I T*Z 


(VI) 


i 1 


1 If 1.. 

y€yj (. z^z 


1 I 

Z&Z J 


1 1 


(VII) 


By writing the values for dyjdx and dz/dx into equation (I) 
we obtain the value of E* in terms of nine e’s and six e’s, i.e. all 
the e’s excepting those affecting the factor X, for the general case; 
and in terms of nine e’s and two e’s for the case in which the 
maintenance conditions of the several factors are independent. 

§ 5. In the special case of only two factors of production all 
the elements involving z disappear. 

Hence from (IV) 


But from (I) 


dy 

dx 

1 

E,“ 

1 

E x = 


P--4 

y xfiy) 

j- 1 \ 

\V € V V e y) 


(VIII) 


1 dy 
+ , 

x e x ax 


y^x 

1 


1 

x*x 


1 

y e x 


xfiy 

1 

y e v 


Hence 


(IX) 
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§ 6. Since the productivity function is homogeneous in the 
first degree, an equal proportionate change in the quantities of 
all the factors must leave the marginal productivity of each factor 
unaltered. Hence, when units are so chosen that x=y = z it is 
necessary that 

0 0 0 

di Px+ d v Px+ dz Px=0, 

a a a 

dx Pv + dy Pv + dz Pv= °’ 

a a a . 


Hence 


i + ' + '=(», 

x € x y^x z^x 


(X) 



x^y v^v z € v 



x^z y* 2 z^z 


(XI) 

(XII) 


When there are only two factors of production, these equations 
reduce to 


U- 1 -* 

x^x y^x 

1 + 1 =o. 

x^y yty 


. (XIII) 
• (XIV) 


§ 7. It follows from (IX) and (XIII) that, with two factors of 
production, when maintenance functions are not independent, 


Ji_ 

x € x 


1 1 

— + - — 

yty x e y 

1 _ 1 
v € v 


1 

E* 


. (XV) 

x^x y€y~y£y 

Hence, when the maintenance conditions of X and Y are in- 
dependent 

1 1 


i < 4 + 2 


Ex 


%*X 


v*v _ 

v*y ~ y^v 


(XVI) 


§ 8. From the two last formulae certain inferences can be 
derived as to the conditions in which E* is likely to be either 
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positive, or, if negative, numerically less than unity. When the 
maintenance conditions of both X and Y are independent, we 
find from equation (XVI) that, with y e y positive, E x is necessarily 
negative, and that it is a larger negative quantity — and<so more 
likely to be numerically > 1— ( 1 ) the larger numerically is x e x , (2) the 
smaller numerically is y e yy and (3) the larger is y e y . If ye y is nega- 
tived, the situation is, however, less clear. In Appendix VIII. a dis- 
tinction was drawn between two forms of maintenance curve, for 
both of which the elasticity is negative, namely, (a) forward-falling 
curves, like Marshall’s increasing return curves, and (b) backward- 
rising curves. With curves of the former type it was noted that in 
stable equilibrium the demand curve must lie above the main- 
tenance curve to the left of their point of intersection. This im- 
plies that y e y is a larger negative quantity than y e y . Stationary 
states involving unstable positions of equilibrium may be ruled 
out of account. We may, therefore, assume that, if ye y , is negative, 
( y € y - y e y ) must be positive. This implies that E* is positive. 
With curves of the backward - rising type, stable equilibrium 
requires that to the left of their point of intersection the demand 
curve shall lie below the maintenance curve, i.e. that ye y shall 
have a smaller negative value than v e y . Hence a negative value 
of y e y implies that ( y e y - ye y ) must be negative. In this situation E* 
must be negative: and its negative value is greater, and so more 
likely to be numerically >1, (1) the larger numerically is x € xt 
(2) the larger numerically is y e y , and (3) the smaller numerically 
is y e y . 

§ 9. When the maintenance conditions of X and Y are inter- 
dependent, equation (XV) becomes relevant instead of equation 
(XVI). If y e y is positive, it is obviousthat theexistence of x e y makes 
E* respectively a larger or a smaller negative quantity than it would 
otherwise have been, according as x e v is negative or positive: and 
the effect in either direction is larger the smaller numerically is x e y . 
If y ( z y is negative and the maintenance curve forward-falling, E x 
must be positive unless y is both positive and numerically 
smaller than ye y , in which case it will be negative. If $ y is negative 
and the curve backward-rising, E* will be positive for negative 
values of z e y and for positive values numerically smaller than 
yfiy. For positive values of x e y numerically larger than ye y , E^ will 
be negative, and its numerical value will be larger, the smaller is 
x e y if x e y is positive, and the larger if it is negative. 1 

1 It would be much more convenient in verbal translations of these dis- 
cussions to speak of the reciprocals of elasticities, which are sometimes called 
flexibilities, rather than of elasticities themselves. Thus an increase m the 
quantity of any factor entails an increase or decrease in its absolute remunera- 
tion according as its flexibility is, on the one hand, positive or, being nega- 
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ii 

The conditions in which, with a homogeneous function, an increase 
in the quantity of one factor entails an increase in the absolute 
remuneration of one of the other factors. 


§ 10. As before let there be three factors X, Y and Z, whose 
quantities are x, y and 2 . The condition for Y’s aggregate re- 
muneration being increased in consequence of an increase of X is 

that jJ(ypy) shall be positive. 


^ d , v dy d , . 
n°w dx im)= d£ p»+y dx (Pv) 


M dy 

1 


d . dy 
dx {Pv) + 


dx ' dy( p " ) + dx Sz (l> ^ 


dz d 


This is positive if 


I dy 1 

\dX r €, 


du 1 dz 1 
4- ^ - 4. 

d.r dx 


is positive; i.e. if 

\ 1 + d y( i+ 1 v* 1 I 

| x^y dx - yXy dx z£z I 

is positive. 

Substituting the values for dy/dx and dzjdx given in § 3, we 
can, if we choose, express this condition in an exceedingly complex 
formula. If the maintenance conditions of X, Y and Z are all inter- 
dependent, this formula will embody all the 9 e’s together with 
all the 9 e’s; if they are all independent, it will embody all the 
9 e’s and all the 3 then relevant e’s, namely y e y and z e z In neither 
case can any broad conclusions of a general kind be extracted 
from it. 

§ 11. When there are only two factors of production associated 
in a homogeneous function of the first degree, we know from (XIV) 

that — = •. Therefore the condition for Y’s absolute re- 

x € v v € v m m . 

muneration to increase when the quantity of X increases is that 


tivo, is numerically less than unity, or, on the other hand, is negative and 
numerically greator than unity In this formulation wo avoid the awkward- 
ness of having to make the next stage after a largo positive elasticity an in- 
finite negative one. Tho term elasticity with its customary connotation is, 
however, so firmly established in common usage that it has seemed best to 
retain it. 


X 
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1 

v € v 



is positive. But, again from (VIII) and (XIV), in these conditions 

1 + 1 e(\+ 

dy ^yiy jfj ,_ y l 'V 3-e/ 

dx 1 1 ytty — yCj/ 


J/ e J/ 2/% 


Therefore, in order to Y’s absolute remuneration being increased, 
it is necessary that 

1 +y% + ( 1 + y£y) y o V 

affy 

yCy ~ y^y 

shall be positive. 

In the special case where the maintenance conditions of X and 

Y are independent, this condition reduces to the condition that 

-- s hall be positive. 

y€y — y€y 

§ 12. Let us consider first the implications of this simple case. 
We know that y € y is negative Therefore, provided that ye y is 
positive, this condition is necessarily satisfied. If y e y is negative 
and the maintenance curve forward-falling, we have seen in § 8 
that, for stable equilibrium, (/ y - y e y ) must be negative Therefore 
the condition will not be satisfied unless the negative value of y e y 
is numerically less than unity. Now for to be numerically 
less than unity means that a larger total quantity of the factor 

Y will be maintained for a smaller total remuneration than is 
needed to maintain a smaller total quantity. This we may fairly 
hold to be impossible. It follows that in this class of case, in spite 
of ye y being negative, the aggregate remuneration of Y is neces- 
sarily increased in consequence of an increase of X, provided that 
y e y is not infinite: that is to say, save only in the limiting case where 
X and Y are perfect substitutes and the aggregate remuneration 
of Y is unaffected by variations in X. If y e y is negative and the 
maintenance curve backward-rising, we have seen that, for stable 

1 e 

equilibrium, ( y e y - y € y ) must be positive. Hence — y v must be 

yCy - yey. 

negative unless ye y is numerically less than unity: a condition that 
we have agreed to rule out as impossible. Hence in this class of case 
for ye y to be negative means — provided that y e y is not infinite — that 
the aggregate remuneration of Y is diminished by an increase in X. 

§ 13. In the more complex case where the maintenance con- 
ditions of X and Y are interdependent, the condition for Y’s 



APPENDIX XI 307 

aggrega-te remuneration, being increased by an increase in the 
stock of X is, as we have seen, that 

I +?/% + (1 + y£y) V p V 

xfiy 

V e y ~ y € y 

is positive. 

If y e y is positive, or if it is negative and the maintenance curve 
is forward -falling, this condition is necessarily satisfied provided 
that either x e y is negative and y e y is numerically greater than 1, 
or x e y is positive and y e y is numerically less than 1; that is, pro- 
vided that either an increase in X’s quantity directly entails an 
increase in Y’s quantity and the elasticity of demand for Y is 
numerically > 1, or an increase in X’s quantity directly entails a 
decrease in Y’s quantity, and the elasticity of demand for Y is 
numerically <1. If these provisos fail, the above condition may 
still be satisfied, but it need not be. If y e y is negative and the 
maintenance curve is backward - rising, the required condition 
cannot be satisfied when the above provisos hold: if they fail, it 
may be satisfied, but need not be. 


in 

The conditions in which, with a homogeneous function, an increase 
in the quantity of one factor entails an increase in the pro- 
portionate remuneration of that factor. 


§ 14. The general condition that the proportionate share of 
remuneration enjoyed by a factor X, whose quantity is increased, 
shall itself thereby be increased is, given that the productivity 
function is homogeneous in the first degree, that 


d ( xp x +yp v +zp z ) 
dx [ xp x J 

shall be negative. Remembering that our units are so chosen as to 
make x = y = z, we obtain from this the condition that 



x € x 



1 

x € x 


1 

x € z 


dyjpvf 

dx\p x \ 


1 + 


1 

v € v 



_dzlp v (l l\Pz/ l+ l 

dx\px y z€ y z^x' Px'' z^z 


7) 


shall be positive. 



308 ECONOMICS OF STATIONARY STATES 


§ 15. If the quantities of all the factors other than X are 
rigidly fixed, dy[dx and dz/dx are both nil. Hence the condition for 
X’s proportionate share being increased becomes that 

Px\ x € x x^yj Px ( x^x x^zj 
is positive. This condition is obviously more likely to be satisfied, 
the larger numerically is x e x , and the smaller, if negative, and 
the larger, if positive, are x a y and x e z . 

§ 16. In the special case where there are only two factors of 
production, but it is not assumed that the quantity of Y is fixed, 
all the elements in the expression set out at the end of § 14 that 
contain z disappear. Moreover, when there are only two factors of 
production, homogeneity, as is shown in § 6, entails the equalities 


V*X 


1 

x*x 


and - — = — . 
z € V yty 


Hence the condition for the proportionate share of remuneration 
enjoyed by X to increase as a consequence of its quantity in- 
creasing is that 

is positive. ^ dx\\ x e x v ( y \ 

If the maintenance conditions of X and Y are independent, 
it follows from (VIII) that 


/ 2 _ dy\ _ yty __ 

V dX/ y€y — ye y 

Hence the condition for X’s share being increased in consequence 
of an increase in its quantity is that 


__ I j + 1 + } I 

V € V~y e y{_ x^x y£yl 

is positive. We have seen in § 8 that, if y e y is positive, or is 
negative on a backward -rising curve, [ y € y - y e v ) must be negative. 
Therefore, since y e y is negative, the condition for X’s propor- 
tionate share being increased by an increase in its quantity is that 


(> 

shall be positive: i.e. that 





the sum of the reciprocals of the elasticities of partial productivity 
of X and Y, which is of course negative, shall be numerically < 1. 
If y e y is negative on a forward-falling curve, then ( y e y - ye y ) is 
positive, and this condition is reversed. It is not difficult to show 
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that, with two factors of production with independent mainten- 
ance conditions, (— +- -) is equivalent (in respect of a homo- 

^x^x y^y' 

geneous function of the first degree) to the reciprocal of what Mrs. 
Robinson, Dr. Hicks, Mr. Kahn and others have named the elas- 
ticity of substitution between X and Y defined as 

<l\A d^fpx I 

| d x\y \ ^ dx\p y [ 
x Pz 

y Pv 

• 17. It will be observed that the expression 


L 1 1 

1 +-- + 

{ x€x 


v € vi 


is symmetrical in respect of X and Y, and, therefore, must appear 
also in the formula for the condition in which the proportionate 
share of Y would increase in consequence of an increase in the 
quantity of Y due to a shift in Y’s maintenance function. Hence, 
provided that X’s elasticity of maintenance and Y’s elasticity of 
maintenance are both positive or negative on a backward-rising 
curve, or are both negative on a forward-falling curve, an increase 
m X must affect X’s proportionate share in the same sense as 
that in which an increase in Y would affect Y’s proportionate 
share. But, if one of the elasticities of maintenance is positive or 
negative on a backward-rising curve, and the other negative on a 
forward-falling curve, the opposite of this is true 2 

§ 18. If the maintenance conditions of X and Y are inter- 
dependent, 

dy) *»( 1+ %) 

| dxj y€y — y€y 

Provided that v e y l x e y is either positive, or, if negative, is numeric- 
ally < 1 , the presence of this element does not affect the sign of 

the expression jl ~^j, and, therefore, leaves the conclusion of 

the preceding section intact. If, however, y ey/ z e y is negative and 

numerically >1, its presence reverses the sign of jl - — j , and 

therewith reverses also all the conclusions of § 16. 


1 Cf . my articlo on the “ Elasticity of Substitution ” in the Economic 
Journal, Juno 1034. 

2 Cf Kahn, “Note on Elasticity of Substitution,” Review of Economic 
Studies, October 1933, p. 77. 

x 2 
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§ 19. In the special case where the quantity of the second 
factor Y is fixed, that is to say where y e v =0, the condition for 
X’s proportionate share increasing with an increase in its quantity 
is in all circumstances that 

f. i i) 

i+--+ - 

l % € x v € v) 

is positive. Wc have then 

1 1 dp y X 

y€y yty dx Py 

If, y being fixed, we write g(x) for total output, we have 

„ _g(x)~xg' 

Pv Tj 


But ^ =0. 
ax 


dy v jg"_Jy \ 

dx y dx 3 9) y* 


. dp y = _xf . 
dx y 

which, our units being such that x and y are equal, 
. 9 ' = 1 Vt 

y*y Py 9 Py x € x Py 


This is positive or negative according as - * is > or 

Therefore the condition for X’s proportionate share of the product 
increasing as its quantity increases is that x e x is numerically 

> ^ )y . This is equivalent to the formula given in the footnote 

Py 

to The Economics of Welfare, p. G65. 

Finally, if we add the further condition that the productivity 

function in respect of X is linear, it follows that x e x = 1 y . Hence 

Px 

in this case the condition for X’s proportionate share of the pro- 

V vj nr\ l ry\ 

duct increasing when X increases is that - ~ y : i,e. that 

Px Py 

( py ~Px)(2py ±Px ) 18 positive. This means that initially X’s absolute 
share of the product was less than Y’s absolute share. 



XII 

Appendix to Chapter XL 


§ 1. To prove that a constant elasticity demand curve and a 
constant elasticity supply curve, which is positively inclined and 
has an elasticity > 1, must be convex towards one another for 
all regions where the demand curve lies above the supply curve. 

Write E for elasticity. If then, f(x) be the demand, or supply, 
price .of x units of commodity, in respect of x units 

1 xf' 

E /' 

The condition for this to be constant is that 


d ( */'( •*•)! =0 
dx I f(x) j 



If the curve is a demand curve, E is negative; which implies 
that /' is negative. 

/" is positive; i.e. the curve is convex to the horizontal axis. 
If the curve is a supply curve, positively inclined with an elas- 
ticity > 1, E is positive; which implies that /' is positive. 

Also ^ - 1^ is negative. 

.*. /" is negative; i e. the curve is concave to the horizontal 
axis. 

Hence, when a constant elasticity demand curve and a constant 
elasticity supply curve of positive inclination and of an elasticity 
greater than unity are associated together, they must be convex to 
one another for all regions where the demand curve lies above 
the supply curve. 

§ 2. To prove that output in a single industry, provided that 

311 
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the centres of production are of optimum size, is always smaller 
under the rule of monopoly than under the rule of competition. 

Let x be quantity of output, <f>(x) demand price, and F(#) total 
cost of production. In all circumstances the net receipts of the 
hirer- seller 

= {x<t>(x)-F(z)}. 

Therefore the rate at which these net receipts increase when x 
increases 

=^)f 1+ #;^j -m 

i <t >( x ) j 

If we write rj for the elasticity of demand in respect of output a;, 
this becomes 

+ -F'(x) ■ 

Provided that the centres of production are of optimum size, the 
output proper to competition is given by the equation 


<£(*)= 


m 

x 


Write e for the elasticity of supply. Then 
<1 


1 dx[ x \ F (a;) 
e I (a;) h (a;) 




Hence our fundamental expression 


may be written 




But, as we have seen, for the output proper to competition 


Therefore, for that output, this reduces to 

Mir;}- 

Since y] is always negative, if e is positive or nil, this is obviously 
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negative. If e is negative, it seems at first sight that it may be 
positive. But in Appendix XI. § 8 it was shown that — apart from 
the case of backward-rising curves, which obviously cannot occur in 
the present connection — outputs, in respect of which e has a smaller 
negative value than 77, are unstable, and cannot be maintained. 
Hence, for all practicable situations under the rule of com- 
petition, e, if negative, must be numerically larger than 77; which 

implies that ^ is negative. That is to say, our fundamental 

expression (( 1 \ \ 


must have a negative value in respect of the output proper to 
competition. This implies that output under monopoly is less than 
output under competition. 

§ 3. In an industry where there is only one centre of production, 
it is ■impossible for the rule of competition, m the sense in which 
it is*defined in Chapter XVI., to be followed. We cannot, therefore, 
compare the situation under the rule of monopoly with what 
would happen under that rule. It is, however, open to us, if we 
wish, to compare the situation under monopoly with what would 
happen if output were so regulated as to make demand price and 
supply price equal to one another. Supply price for this purpose is 
defined as follows. In respect of quantities of output for which 
marginal cost is greater than average cost, i.e. quantities larger 
than a centre of optimum size would produce, supply price is 
equal to marginal cost. But in respect of quantities of output 
for which marginal cost is less than average cost, i.e. quantities 
smaller than a centre of optimum size would produce, a rate of 
pay for factor-group units equal to marginal cost would entail 
these units receiving less than they could earn elsewhere, and the 
centre would, therefore, shut down. In respect of these quantities 
supply price is equal, not to marginal cost, but, as in a many- 
centre industry, to average cost. When this last condition rules in 
respect of the point where the demand and supply curves inter- 
sect, the relation between monopoly situations and situations in 
which demand price and supply price are equal is the same as 
that between monopoly situations and competitive situations, 
as described in the preceding section. Output under monopoly is 
smaller than output under an arrangement that equates demand 
price and supply price. When supply price is equal to marginal cost, 
equality between demand price and supply price entails, instead of 


the equality 


<t>( x )= 


5*) 

x 
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the new equality <f>(x) = F'(a;). 

If output is established in conformity with this equality, our 


fundamental expression 



h 

vi 



which measures the 


rate at which net receipts increase as x increases, reduces to r)</)(x). 
Since 77 is negative, this is negative. Again, therefore, output 
under monopoly is less than output under an arrangement that 
equates demand price and supply price. 



XIII 

Appendix to Chapter XLI 


§ 1. The extent to which hirer-sellers exploit factors of produc- 
tion in a system of completely symmetrical industries where the 
rule of monopoly is adopted everywhere. 

In the conditions contemplated in Chapter XLI., all industries 
being alike, the quantity of factors engaged and the quantity of 
output in each industry are the same under all-round monopoly 
as ‘under all-round competition. 

Let the quantity of factor-group units employed in any in- 
dustry be x, and the quantity of output F(z). 

Let cj){V(x)} be the demand price for x units of this quantity of 
output, and let units be so chosen that in the equilibrium proper 
to competition F(x)=x. 

Let c be the rate of pay per factor-group unit under the rule of 
competition, me the rate under the rule of monopoly. Then 

<£{F(x)}=c .... (I) 

^|F(x).^{F(x)}-mcxj =0. . . (II) 


Write r) for the elasticity of demand. These equations then yield 

xY(. 1 \ 

W= F l 1 V 


which, if conditions of constant return prevail, reduces to 

Since rj is negative, it follows, whether constant returns prevail or 
not, that, provided -77 >1, m is larger, i.e. the degree of ex- 
ploitation is less, the larger is - rj. 

If -77 = l,ra = 0; if - 17 < 1 , m is negative. Since negative rates of 
remuneration for factors of production are obviously impossible, 
it follows that, where - rj < — 1 , these rates (exclusive of the hirer- 
sellers) are reduced to nothing, and exploitation is absolute. 
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With constant returns, when -rj = co, m = 1, and there is no 

exploitation. With diminishing returns, since „ <1, there must 

always be some exploitation. With increasing return^, since 
xF' 

-p- < 1 , there need not be exploitation, even though -77 <co. 

§ 2. The elasticity of marginal productivity in terms of the 
average and the marginal (collective) product in any industry 
where all the centres of production are of optimum size. 

Write E for the elasticity of average productivity, P for 
marginal collective, and p for average, product in respect of a 
situation where x factor-group units are engaged. Let F(x) be total 
output of the industry. By definition 

1 d (F(x)l F(x) 

E dx\ x J 4 x ' 

P=F'(x), 



Hence 


1 

E 




= - 1 . 
V 

P 1 1 
p E 


F(*)| F(a) x F'(x) 
x ) 4 x F(x) 


§ 3. The relation between elasticity of average productivity and 
elasticity of supply, when supply price is equal to average cost 
of production. 

Write E, as above, for the elasticity of average productivity 
and e for the elasticity of supply. If x be the quantity of factor- 
group units and F(x) total output, we already have 


1 

E 

1 

e 


xF'(x) _ 

F(x) *• 

,, d f x ) x 
* {X) </F(xj {F(x)j "F(x) 


_F(x) 

xF'(x) 


1 

e 


+ 1 =- 


E 


+ 1 


Now 
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§ 1. The twofold aspect of the earnings of factor-group units in 
a particular centre of production in an industry where factor- 
group units are perfectly mobile. 

When there is complete freedom of movement for factor- 
group units, their rate of pay must be the same in any centre of 
any* industry as it is in other centres and other industries. For 
simplicity of exposition — the substance of the argument is not 
affected — let us assume that all the centres are exactly alike. In 
these conditions we may be tempted to write (f>(x) for the demand 
price of x units of the commodity, as delivered from any one 
centre, and F(x) for the total expenses to the centre of making 
this output — the price of the factors being reckoned as equal to 
what rules elsewhere. Then, whether the centre acts monopolistic- 
ally or not, we have one equation 

**(*)- F(*) .... (I) 

If the centre does not act monopolistically, we have, it seems, 
a second equation 

#*)-*>) .... (ii) 

If it does so act, the second equation is, 


d{x<f>(x)} 

dx 


F'(z) 


(in) 


In either case there are two equations and only one unknown. 
This must clearly be wrong. The solution, as indicated in § 4 of 
Chapter XLIV., is that the demand price for the output of each 
centre ought to have been expressed as a function, not of one 
variable, but of two. Thus write n for the number of centres. Our 
first equation then becomes 

x(f)(x, n)=¥(x) . . . (IV) 

Our second equation, if the representative centre does not act 
monopolistically, becomes 

<j)(x, n) =F'(#) 
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If the centre does act monopolistically, it becomes 

d4^n) =v , {x) _ 


(VI) 


In either event the two equations that confront one another con- 
tain not one, but two, unknowns. 

If any centre — all being assumed to behave alike — does not 

¥(x) 

act monopolistically, equations (IV) and (V) yield F'(x) = ^ . 

That is to say, the output of the centre is such that marginal cost 
is equal to average cost of production. 1 

If the centre does not act monopolistically, equations (IV) and 
(VI) yield 

r( X )J { ^ + x d ^l 


If the element 


d<f)(x, n) 
dx 


=0, the solution is, of course, the same 
¥(x)' 


as the above. But, if this element is negative, F'(;r)< - ‘that 
is to say, marginal cost of production is less than average cost. 


Now for the element 


df>(x , n) 
dx 


to be nil means that the demand for- 


supplies from the centre is perfectly elastic, in such wise that a 
very small rise in its price would destroy the whole of this demand. 
That cannot happen in a system of the kind considered here; for, 
in view of transport costs, the other centres cannot do more than 

partially supplant that centre. A fortiori, cannot be posi- 

tive. It follows that that element is in fact negative. Hence the 
marginal cost of production in every centre is in fact less than 
average cost, which implies, of course, that the centre is of less 
than optimum size. 

An alternative formulation is as follows. Write F(p) for the 
total quantity of product that all the buyers together will buy if 
the price at works of all the centres is p. Let f(p) be the quantity 
of product provided by each centre at average cost p. Let there 

be the rate of substitu- 


be n exactly similar centres. Let 
tion, among one centre’s customers, of product from the other 


difj(p , n) 
dp 


1 In the constructions commonly employed to show this geometrically 
two curves are drawn whose ordinates represent respectively average cost 
and marginal cost, the point of equilibrium being at the intersection of the 
curves If we draw instead a single curve, whose ordinates measure total 
expenses of production, the point of equilibrium is that point in respect of 
which a tangent to the curve passes through the origin. 
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centres, when the price charged by the one centre, and by it alone, 
increases. Then, if the rule of monopoly is followed, the two funda- 
mental conditions may be written 

=f(p) (I) 

_ ty(p*n) _ ///„v (TT\ 


If there are no costs of transport, — ^ j s an infinite negative 
quantity. 

f'{p) is an infinite negative quantity. 

.'. the actual value of p is the minimum average cost in respect 
of which it would pay our centre to have any output; i.e. the 
centre is of optimum size. 

If there are some costs of transport, but not sufficient to isolate 

the.markets completely from one another, n ^ has a negative 
value less than infinite. ^ 

, since F'(p) always has a finite negative value, /'(p) has a 
finite negative value. 

.'. the actual value of p is larger than the aforesaid average 
cost, and the centre is of less than optimum size 
If the costs of transport are large enough to isolate the markets 


completely, 


0</r(p, n) 


= 0 for all values of p. In these circumstances 


our two conditions, apart from freak cases, can be jointly satisfied 
only for nil output. For practical purposes, though not, of course, 
in point of logic, they are incompatible. 

§ 2 The relation between the actual and the optimum quantity 
of individual factors of production engaged in centres of less 
than optimum size. 

Let the quantities of the several factors, exclusive of the hirer - 
seller, in a centre be x, y, z , and their prices there — equal to those 
ruling outside — a, 6, c Let output be F(x, y, z) and average cost 

° f h ^ 0duCt *' F fey,,) 1 

ax+by+cz p 

In order that p may be a minimum, and so 1/pa maximum, 

F ) =() 

dx [ax + by + cz ) * 

af F i 0 

dy [ax+by +cz) * 

d ( F l-c 

dz \ax+by +cz ) 
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P dx 

0F A 

Pz7= b > 


p dz =C - 

Ffic y z) 

If — — is less than a maximum, it is necessary either that 
ax + by +cz 

0F .W 0F A 3F 

Pq~ < a , or that p^-<b, or that p <c. 

But in any event, whether the centre is of optimum size or not, 
it is to the interest of the hirer-seller to make 


f SP } 

) p %* a r 


0F , | f 0P | 
*a»- + 6 l“l*3* +e r 


m 0F 0F . 0P 

Therefore, if any of the inequalities p^ <a or <b or p^ <c 

holds, all must hold. 


That is to say, if the centre is of optimum size, the quantity of 
each factor engaged must be less than the quantity which, the 
quantities of the other factors being what they are, would make 
average cost a minimum. 
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Hotelling, Professor, 98, 99 
Hours of labour, 160, 163, 164, 168 

Income, see Real income 
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Indetormmatoness: 
definition of, 30-32 
conditions of, in a single market, 
90-06 

in bilateral monopoly, 103 
in multiple monopoly m con - 
nected markots, 97-100 
interchange of commodities and, 
101-103 

possibilities of, when the actual 
and optimum sizo of centres 
divorgo, 138 

Industrial knowledge, functions and 
factors of, 142 

Interaction in economic life, 60-65 

Interest rates and capital mainten- 
ance, 170-172 

Irreversible procossos, 13 

.lovons, Stanley, quoted, 76 

Kartds, 94, 17G, 238 

Labour. 

excess capacity and deficiency of 
capacity of, 9 

ouis of, and wage rates, 163-165, 
168 

laintenance conditions, 152-161 
maintenance fimetion of, 162-168 
movements of, effect on demand 
and supply, 260-2(32 
relation m mtes of pay and cost 
of movement, 195 
specialised, 153-157 
stock of, adjustments in, 15, 262- 
264 

Land: 

a factor of production, 24 
limitation of, 12 

qualitative differences of, 1 34- 
136 

Location of production, see Pro- 
duction, centres of 

Machinery, ago-distnbution of, 18 

Maintenance, 151 
elasticity of, 179-188, 300-304 
equilibrium of demand and, 173- 
176 

in a many -commodity community, 
199 

interrelations of maintenance con- 
ditions of labour and capital, 
152-159, 160 


maintenance function of capital 
in genoral, 169 

maintonanoo function of labour 
in general, 162-168 

Maintenance price of stocks, 119, 
150 

Manufacture, technique of, and 
stationary statos, 8, 9 

Marginal collective product: 
definition of, 121, 122, 129 
avorago product and, relation 
between, 235, 236 
elasticity of, 233 

marginal private product and, 
146, 149 

Marginal private product: 
definition of, 121, 122 
average product and, conditions 
for equality botwoon, 129, 130, 
133, 138, 139, 144, 145, 192, 
193, 207, 208 

marginal collective product and, 
146, 149 

Marginal product, definition of, 120, 
121 

Marginal product of value and 
value of marginal product, 
85, 86, 88, 92, 105, 106, 140, 
231, 275 

Marginal social product, 236 

Markets and oxchango: 
common, 76, 77 

comparison of two stationary 
states of an assembly inter- 
changing commodities under 
the rulo of competition, 108- 
114 

competition ftnd monopoly, rela- 
tion to, 84-89 

conditions of equilibrium for 
an assembly interchanging 
among themselves, 104-107 
conditions of mathematical dotor- 
minatoness in a singlo mar- 
kot, 90-96 

oxchange of commodities and 
services, 66-69 

“impel fectly competitive”, 77 
indirect production via a process 
of oxchange, 85 

multiplo monopoly in connected 
markets, 97-100 
neod for money in, 70-75 
nodal points and equality of prices, 
78-83, 90, 98, 237 
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Markets and exchange — continued 
theoretically perfect, 70 
where a large number of com- 
modities are being inter- 
changed against one another, 
each commodity being the 
exclusive product of ono 
producer, 101-103 

Marshall, Alfred, quoted, 5, 19, 
24 n„ 39 n., 90 w„ 261 

Matorial objects and economic facts, 
2 

Mmd, states of, as causal factors, 
2, 3 

Money: 

advantages it has over a systom 
of barter, 75 

its part in economic develop- 
ment, 19 

markets and exchange and need 
for, 70-75 

money demand system, 208 
money income, 73, 208 
need for, in pnvate voluntary 
dealings, 70-75 

Monopolistic action, 87, 88, 91-96, 
105-107 

all-round monopoly subject to all 
centres being of optimum size, 
its effect, 227-234 
bilateial monopoly, 102 
consumers benefit under, when 
centres are of optimum sizo, 
235 

cost of transport anti price dis- 
crimination by a monopolistic 
industry, 237-240 
cost of transport and multiple 
monopoly msido an industry, 
241-245 

equilibrium of demand and main- 
tenance under, 174-176 
in a many -commodity commun- 
ity, 202 

m a single industry subject to all 
centres of production bomg 
of optimum size, 219-226 
m relation to mathematical deter- 
nnnateness, 90-96, 276 
multilateral monopoly, 101-103 
multiplo monopoly m connected 
markots, 97-100 

Movement: 

costs of, m relation to rates of 
pay, 195, 198; when factors 


aro imperfectly mobile, 250- 
253 

m tho economic world, 4, 5 
in the stationary state, 8, 9 
of factors of production, ^192, 258 
cost of, 194, 198 

of labour, effect on demand and 
supply, 260-262 

Natural resources, 
and production, 12 
depreciation of, 22 
income -yielding gifts of, 24 
Nodal points, 78-83, 90, 98, 237 

Ohlin, Profossor, quoted, 126 
Optimum sizo of centres, see Pro- 
duction, centres of 
Organisation, systom of, 128 
Organising ability, qualitative difier- 
onces of, 137 o 

Output, see Production 

Pareto, Professor, quoted, 87 
Population: 

movement of, in a stationary 
state, 9 

structure of, and stationanness, 
16, 17 

Prices. 

constant, and flow of output, 10 
cost of transport and price dis- 
crimination by a monopolistic 
industiy, 227-240 
demand, see Demand prices 
multiple monopoly in connected 
markots, offect on, 97-100 
price-lovel, uniformity of, 80-82, 
90, 98, 237 
pricing unit, 71 

quantity of work, effect on, 85- 
88, 95 

supply price, 313 

Pnvato dealings, see Voluntary 
private dealmgs 
Production. 

a rearrangement of matter, 20 
age -distribution and , 16-18 
constant prices and flow of out- 
put, 10 

co-operation in production and 
exchange, 66-69 

determinate and indeterminate 
situations and output, 90-96 
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Production — continued 

determinate output in a many- 
eommodity community, 202- 
205 

elasticity of marginal produc- 
tivity, 35, 43-49 

equiproportional improvements 
where increases of desiro are 
equiproportional, offect on, 
44-49, 108-114, 270, 287 
improved methods of, effect on 
sales, 47 

indirect production via a process 
of exchange, 84, 85 
monopolistic and competitive) ac- 
tion, 87-89 

output and cost of production 
under multiplo monopoly in- 
side an industry, 242-245 
output in a single industry, in 
centres of optimum size, is 
smaller under monopoly than 
undor competition, 221, 313 
output under pneo discrimina- 
tion and under single -price 
monopoly, 239 

quantity of work and prico of the 
commodity, 85-88, 95 
specialisation leads to increased 
output, 67 

State action and, 254-257 
Production, centres of. 

conditions whore factors can bo 
assembled together in any 
required quantities at smglo 
contres, 192 

division of factor-group units 
among centres, 125-133 
effect on the demand price or 
rate of pay when the actual 
and optimum sizes of centros 
diverge, 138-141 

location of production in a ono- 
commodity community, 192- 
198, in a many -commodity 
community, 246-249 
optimum size of factor-centros, 
effect on productivity per 
factor-group unit, 126-133 
productivity functions and de- 
mand prices of factors where 
all centres are of optimum 
size, 142-149 

size of, and equality between 
marginal private product and 


average product, 129, 130, 
133, 138, 139, 144, 145, 192 
Production, factors of* 
definition of, 19, 23-26 
demand price and marginal pri- 
vate product of, 144-149 
distribution of factor -group units 
under all-round monopoly 
and all-round competition, 
230, 231, 233 

elasticity of maintenance or sup- 
ply of, 179-188, 300-304 
elasticity of total and partial pro- 
ductivity of, 178, 179, 181- 
187, 300 

enlargement of, indefinite, its 
results, 11 

equilibrium of demand and main- 
tenance, 12-15, 150, 173-176 
monopoly, all-round, effect on, 
227-234 

movement of, 192, 250 

commodity movement and its 
effect on, 253 
cost of, 194-198 
rolation m rates of pay and 
costs of movoment, 195, 198 
transport costs whon factors 
are lrnporfoctly mobile, 250- 
253 

productivity function, what it is, 
142 

productivity of, sometimes de- 
pendent on combination, 25, 
elasticity of total and partial, 
178, 179, 181-187, 300 
qualitative differences amongst 
factors. 131-137 

quantitative variations in, effect 
of, 122, 123, 125 

remuneration of, undor varying 
conditions, 183-191, 210-218, 
300, 305-310 

services rendered by stocks of 
factors, demand and supply 
for flow of, 117-119 

Itoal income: 
naturo of, 20-23 

conduct of governments and the 
volume and distribution of 
real income, 254, 256 
confined to those goods and ser- 
vices normally bought with 
money, the only exception 
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Real Income — continued 

being services rendered by 
houses and land occupied 
by thoir ownors, 23 
excludes services rondered by 
relatives and friends, 23 
measurement and comparisons of, 
27-29 

produced by the joint operations 
of two or more factors of 
production, 24, 25 
Replacement and displacement of 
men and machines, 9 
Revorsible processus, 12 

Satisfaction, maximisation of, 4 
See aUo Desire attitude 
Saving, relation between propor- 
tions of their ineorno poople 
with largo and small incomes 
will save, at a given rato of 
interest, 171, 296 
Schumpeter, Professor, 56 
Seignobos, quoted, 2 
State action, production and dis- 
tribution m relation to, 254- 
267 

Stationary state: 
economists’ use of, 5 
three degrees of, 8-10 
Supply: 

elasticity of, see Elasticity 
use of the term, 118 
Supply price, definition of, 313 

Taste function, 8, 9, 208, 217, 218 
Tertullian, quoted, 2 
Transition states, disequilibrium in, 
264 

Transport, cost of 

consequences of, in a many- 


commodity community, when 
factors of production are im- 
perfectly mobile, 250-253 
in a one-commodity community, 
193-198 * 

location of production and, 246- 
249 

multiplo monopoly inside an in- 
dustry and, 241-245 
price discrimination and, 237-240 

Voluntary private dealings: 

causes and characteristics of, 66- 
69 

need for money in, 70-75 
transfer of work and services 
through, 64 

Wagos: 

age -distribution and rates of pay, 
relation between, 166-168 
in expanding industries, 9 
minimum wage regulations, '175 
wage rates and stocks of labour, 
163; and hours of labour and 
quantity of work, 163-165, 
168, 292 

Weber, Alfred, 247 
Whewell, William, quoted, 153 
Wicksoll, quoted, 55 
Work: 

definition of, 34 

aversion from, and desire for its 
marginal product, balance of, 
34-49, 58, 84-87, 105, 110, 
111, 125 

conditions of, effect of neighbours 
on, 61 

marginal unit of, 36 n. 
wage rates and quantity of, 163- 
165, 168, 292 
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